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ABSTRACT 


A parametric  study  to  evaluate  the  effects  of  mechanical  design 
parameters  on  the  power-to-mass  ratio  for  two  high  power  flexible  solar 
array  concepts  has  been  performed.  The  approach  was  to*  perturb  the 
existing  design -concept s of  the  66-W/kg  foidout  array  concept  developed 
by  the  LocMieed  Missiles  and  Space  Company  and  the  200-W/kg  rollout 
array  concept  under  development  at  the  General  Electric  Space  Division 
and  to  examine  the  effects  of  key  mechanical  parameters  over  a wide 
range  of  power  levels. 

The  mechanical  design  parameters  of  the  solar  array  examined  in 
this  study  were:  frequency,  aspect  ratio,  packaging  constraints,  and 

array  blanket  flatness.  ’ 

Specific  power-to-mass  ratios  for  both  solar  arrays  as  a function 
of  array  frequency  and  array  width  have -been  developed  and  plotted. 

The  data  plots  and  computer  programs  developed  can  be  used  as  a guide 
and  form  a design  manual  for  future  solar  array  designs . 

» 

The  main  body  of  this  report  contains  summaries  of  the  baseline 
design  data,  developed  equations,  the  computer  program  operation,  plots 
of  the  parameters,  and  the  process  for  using  the  information  as  a design 
manual.  The  appendices  contain  details  of  the  derivations  of  the  para- 
metric equations  and  computer  output  for  selected  power  levels. 
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I . INTRODUCTION 


Development  of  basic  technologies  for  the  design,  analysis, 
hardware  development,  fabrication,  and  testing  of  planar  high  power 
flexible  solar  arrays  has  been  actively  pursued  by  aerospace  companies 
over  the  last  decade.  The  depth  of  the  development  of  these  technolo- 
gies varied  from  feasibility  studies  to  ground  testing  of  prototype 
hardware  and  flight  testing  of  flexible  rollup  solar  arrays  (PRUSA)  by 
the  Air  Force.  Conceptually,  the  array  designs  ranged  from  semirigid 
foldable  panels  to  flexible,  lightweight,  foldable,  and  rollout  designs. 

All  of  these  arrays  were  designed  for  Earth  orbiting  applications 
or  tailored  for  deep  space  exploration.  For  both  uses  the  thermal 
environment  is  trajectory  or  orbit  and  spacecraft  dependent,  influenc- 
ing the  array  operating  efficiency. 

In  recent  studies  at  the  Jet  Propulsion  Laboratory  , the 

application  of  flexible  solar  arrays  has  centered  around  missions' 
where  these  arrays  provide  the  power  for  solar  electric  propulsion  ion 
thrusters.  Specifically,  these  solar  arrays  were  used  for  space 
vehicles  designed  for  the  observation  of  comets.  For  such  an  applica- 
tion the  arrays  were  required  to  operate  at  a distance  from  the  sun 
ranging  from  0.6  to  4.5  astronomical  units  (AU) . 

Specifically  for  the  Halley’s  Comet  mission,  two  concepts  for  the 
solar  array  were  considered;  (1)  The  foldout  concept,  developed  by 
the  Lockheed  Missiles  and  Space  Company  (LNSC) , under  contract  to  the 
Marshall  Space  Flight  Center  (MSFC)  (Refs.  1 and  2),  specifically  for 
Solar  Electric  Propulsion  CSEP) ; and  (2)  the  rollout  concept,  developed 
by  the  General  Electric  (GE)  Space  Division,  under  contract  to  JPL 
(Refs.  3 and  4). 

Experiences  with  the  adaptation  of  these  two  designs  to  the 
Halley ' s Comet  mission  prompted  the  Control  and  Energy  Conversion 
Divxsion  at  JPL  to  initiate  a parametric  study  of  these  two  solar 
arrays  performed  by  the  Applied  Mechanics  Division.  The  study  was  to 
develop  parametric  data  for  the  mechanical  design  of  these  arrays  while 
operating  at  1 AU  and  to  derive  the  equations  for  their  application  in 
other  environments.  The  parameters  considered  were:  natural  frequency, 

array  flatness,  aspect  ratio,  and  packaging  configurations.  These 
characteristics  were  examined  by  the  mechanisms,  structures,  and 
temperature  control  disciplines.  Excluded  from  this  study  were  the 
electrical  design  considerations.  This  report  documents  the  results 
of  the  parametric  study  and  is  intended  to  be  used  as  a design  guide 
for  future  flexible  lightweight  solar  arrays. 
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II . OBJECTIVES 


The  objective  of  this  study  was  to  investigate  the  effects  of  a 
range  of  mechanical  design  parameters  on  the  power-to-mass  ratio  of  two 
specific  high  power  flexible  array  concepts.  The  design  data  for  several 
power  levels  of  each  of  the  two  concepts  were  generated  by  the  respective 
contractors- and  were  used  as  the  ba'sel'ine.  These  baseline  data  were 
then  perturbed  by  introducing  variations  in  the  parameters. 

While  the  existing  designs  were  studied  and  checked  to  better 
understand  the  design  concepts,  the  perturbed  parametric  data  are 
accurate  only  to  the  extent  of  the  credibility  of  the  original  design. 

The  variables  to  be  considered  were  those  deemed  to  be  most 
critical  in  impacting  the  solar  array  mechanical  performance  character- 
istics. The  effect  of  changing  these  variables  on  the  solar  array 
power-to-mass  ratio  was  to  be  determined. 


■ Specifically,  the  objectives  were  to  generate  data  and  to  develop 
plots  for  the  solar  array  specific  power-to-mass  ratio,  at  1 AU,  over 
the  power  range  of  10  to  80  kW  per  wing  in  steps  of  5 kW  for  the 
following  characteristics: 

(1)  Array  natural  frequency  - ranging  from  0.005  to  0.04  Hz. 


C2)  Aspect  ratio  - length-to-width  ratios  from  4 to  10. 

C3)  Packaging  features  - constraints  and  attachment 
appro  aches . 

(4)  Solar  array  blanket  flatness  - uniform  and  random  - between 
2 to  10  degrees  of  arc , 


The  resulting  data  and  plots  were  assembled  to  produce  a design 
guide  manual.  The  design  concepts  and  ranges  of  the  parameters  would 
be  applicable  to  future  missions  requiring  multikilowatt  solar  arrays. 


III.  APPROACH 


Available  design  data  were  used  as  a basis  for  this  study.  For 
the  foldout  array  concept  (66  W/kg),  these  data  were  available  for 
power  levels  of  12.5,  30,  and  60  kW/wing.  For  the  rollout  array  con- 
cept (200  W/kg),  the  data  used  were  for  10.5  and  60  kW/wing. 

The  approach  taken  in  this  study  consisted  of  the  following  steps: 

(1)  Review  existing  data  for  both  concepts.  Clarify  design 
features  as  necessary  by  contacting  contractors. 
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(2)  Define  conceptual  designs.  Document  conceptual  designs 
emphasizing  modifications,  if  any.  Define  mechanisms 
and  structural  elements  used  in  the  analysis. 

C3)  Define  study  constraints.  Emphasis  on  packaging  constraints 
and  configurations,  and  aspect  ratio  ranges  for  various 
power  levels. 

(4)  Conduct  thermal  analysis  of  the  array.  Estimate  the 
temperature  ranges  of  the  solar  array  blankets  and  the 
extension  mast. 

(5)  Study  flatness  criteria.  Study  the  effect  of  various 
misalignments  and  disturbances  on  the  array  flatness 
assuming  thin  film  theory. 

(6)  Develop  weight  scaling  equations.  The  scaling  equations 
for  the  weight  of  the  mechanisms  and  the  structural 
elements  were  derived.  The  scaling  equations  for  the  ; 
extension  mast  were  developed  by  a mast  manufacturer  under 
contract.  The  scaling  equations  were  verified  against  the 
existing  designs. 

(7)  Develop  frequency  equations.  The  frequency  equations  were 
reviewed  and  modified  as  necessary.  Frequency  equations 
were  derived  for  those  lacking  where  the  array  designer 
identified  these  equations  as  proprietary. 

(8)  Write  computer  programs.  Computer  programs  were  coded  to 
generate  the  pertinent  parametric  data. 

(^9)  Data  plots.  Pertinent  data  of  the  study  are  summarized  by 
plots . 


IV.  ORGANIZATION  OF  REPORT 


Since  some  of  the  material  produced  by  the  study  is  voluminous 
and  may  not  be  of  general  interest,  the  report  is  divided  into  several 
parts,  the  main  body  and  six  appendices.  The  main  report  is  a summary 
of  the  study  to  develop  the  baseline  data,  the  equations,  and  the  plots 
for  the  parameters  and  the  conclusions.  The  appendices  contain  all  of 
the  detailed  data,  such  as  equation  derivations  and  computer  outputs. 
Some  of  these  data  are  informal. 
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V.  BASELINE  CONFIGUEATIONS 


The  baseline  data  used  were  obtained  from  design  studies 
performed  by  the  contractors  of  the  respective  array  concepts.  The 
existing  designs  were  studied  and  some  minor  modifications  made  as 
appropriate  for  this  study.  AH  modifications  to  the  original  data  are 
noted.  The  detailed  weight  data  are  contained  in  Appendix  A. 


A.  FOLDOUT  ARRAY 

The  foldout  array  designs  are  described  in  detail  in  Refs.  1 
and  2.  Highlights  of  the  design  are  summarized  below.  The  pertinent 
data  for  the  foldout  conceptual  designs  are  listed  in  Table  1. 


1.  General  Description 

The  foldout  concept  developed  by  the  Marshall  Space  Flight  Center/ 
Lockheed  Missiles  and  Space  Company  array  (Fig.  1)  consists  of  a flat 
folded  array  blanket , a containment  box  for  launch  support  of  the  stored 
blanket  and  extension/ retract ion  mast,  and  a blanket  tensioning  system 
that  operates  with  the  mast  stiffness  to  provide  extended  wing  natural 
frequency  control. 


Table  1.  Baseline  Data  for  Foldout  Array  Concepts  (supplied  by  IM^C) 


Item 

12 . 5 kW/wing 

30  kW/wing 

60  kU/wing 

Blanket  power 
den  s it  y , kW/m^ 

0.0989 

0.119 

0.118 

Blanket  mass 
density,  kg/m^ 

0.895 

0.355 

0.344 

Array  length,  m 

31.6 

31.9 

51.0 

Array  width,  m 

4,0 

8.0 

10.1 

Blanket  tension, 
newtons 

98.0 

13.0 

22.0 

Mast  diameter,  m 

0.37 

0.18 

0.23 

tiast  stiffness, 
newt on-m^ 

0.63  X 105 

0.044  X 10^ 

0.28  X 105 

Array  frequency,  Hz 

0.04 

0.017 

0,017 
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Figure  1.  Foldout  Array  Concept 
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The  mast  is  behind  the  blanket  which  shades  the  mast  from  the  sun. 
Since  the  mast  is  behind  the  blanket,  a moment  load  is  applied  to  the 
mast.  Although  this  moment  loading  is  of  little  consequence  at  low 
power  levels,  it  causes  increases  in  mast  weight  as  longer  masts  and 
higher  tension  is  used. 


2 . Array  Blanket 

The  solar  array  blanket  is  a laminated  substrate  consisting  of  the 
following  layers:  25-micron  Kapton,  12.5-micron  adhesive,  copper 

interconnect,  25-micron  Kapton,  and  200-micron  solar  cell  with  150-micron 
fused  silica  cover  glass.  The  blanket  is  divided  into  panels.  The 
appropriate  number  of  panels  are  hinged  together  with  a fiberglass 
piano  hinge  to  obtain  the  desired  blanket  length.  For  stowage  the 
blanket  is  folded  accordion  style  xnto  the  array  containment  box. 

Padding  is  placed  between  the  cells  on  each  panel  to  prevent  the 
solar  cells  from  scuffing  the  cells  on  the  facing  panel  during  stowage. 
The  padding  also  helps  to  keep  the  blanket  from  sliding  during  launch 
vibration . 


3.  Array  Containment  Box  and  Cover. 

For  protection  during  launch  vibration,  the  array  blanket  is 
folded  into  the  array  containment  box  and  compressed  between  the  cover 
and  bottom  of  the  box.  Compression  is  used  to  prevent  the  blanket  from 
sliding  from  side  to  side,  thus  avoiding  cell  damage.  For  a 31-meter 
long  folded  blanket,  a 10,342-newton/m  preload  is  required. 

Also  housed  within  the  array  containment  box  are  the  blanket 
tensioning  mechanisms. 

The  array  containment  box  and  cover  are  constructed  of  aluminum 
honeycomb  with  graphite  epoxy  skins. 


4.  Containment  Box  Latch 
✓ 

For  the  purposes  of  this  study  the  containment  box  latch  has  been 
changed  from  that  used  on  the  MSFC/LMSC  array  to  eliminate  the  relatch— 
ing  capability.  Rather  than  using  only  four  tiedown  points  to  hold  the 
cover  down,  a cable  is  used  which  allows  a tiedo-wn  point  at  0.45-meter 
intervals  along  the  length  of  the  box. 

At  each  cover  tiedown  point  the  cable  is  spring-loaded  to  release 
when  the  cable  tension  is  reduced.  The  end  of  the  cable  is  held  by  a 
pinpuller  which  is  fired  to  initiate  deployment. 

This  new  latch  allows  the  cover  and  box  to  be  lighter  because  the 
latch  distributes  the  blanket  preload,  rather  than  the  structure  of  the 
box  and  cover.  The  blanket  can  still  be  fully  retracted  but  cannot  be 
relatched  for  Earth  return  as  the  MSFC/LMSC  latch  concept  would  permit . 
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5. 


Array  Mast 


The  foldout  array  uses  a coilable,  continuous  longeron  S-glass 
polyimide  mast , 

The  blanket  is  between  the  sun  and  the  mast  and  does  not  require 
shielding  from  the  sun.  The  mast  can  withstand  temperatures  of  300°C. 


6,  Mast  Canister 

The  mast  canister  is  a cylindrical  graphite  epoxy  tube  into  which 
the  mast  is  coiled  for  stowage.  The  top  half  of  the  canister  contains 
a motorized  nut  through  which  the  mast  is  deployed/retracted. 


7 .  Tensioning  Mechanisms 

The  tensioning  mechanisms  consist  of  a negator  spring  motor  and  a 
spool  of  wire.  The  negator  spring  motor  provides  a near  constant 
torque  to  the  wire  spool  as  the  wire  is  fed  out  during  array  deplo5nnent 

Three  pairs  of  tensioning  mechanisms  are  housed  in  the  array 
containment  box.  The  ends  of  the  wires  on  one  pair  attach  to  the  array 
containment  box  cover. 

The  wires  from  another  pair  attach  to  the  midtension  bar  to  hold 
the  blanket  flat  during  intermediate  deployments.  The  third  pair  of 
tensioning  mechanisms  attach  to  the  bottom  of  the  blanket  to  provide 
blanket  tension  during  full  deployment. 


8.  Array  Folding  Hardware 

If  the  width  of  the  array  becomes  wider  than  4 meters,  it  will 
become  necessary  to  reduce  the  stowed  width  by  folding  the  array  con- 
tainment box.  To  do  this,  monoball  hinges,  rotary  deployment  actuators 
and  latches  were  added  to  the  MSFC/LMSC  array  design. 


9.  Stowed  Configuration 

The  stowage  configuration  for  a interplanetary  spacecraft  using 
the  unbroken  foldout  array  is  shown  in  Fig.  2.  The  array  is  folded  so 
that  the  array  containment  box  is  between  the  thrusters  and  the  Shuttle 
Orbiter  Interim  Upper  Stage  (lUS),  and  the  canister  is  folded  along 
the  power  processors. 

If  the  array  becomes  wider  than  4 meters,  it  will  no  longer  fit 
across  the  shuttle  bay.  At  this  point  the  array  containment  box  must 
be  broken  into  three  sections  and  folded  around  the  power  processors. 
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Figure  2.  Foldout  Array  Unbroken  Stowage  Configuration 
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The  broken  foldout  array  Is  shorn  in  Fig.  3.  After  separation  for  the 
lUS,  the  solar  array  position  boom  is  deployed  and  the  array  contain- 
ment box  is  unfolded  (Fig.  3) . The  solar  array  is  then  ready  foi^  blanket 
deployment . 


10 . Array  Weight 

Appendix  A contains  two  sets  of  array  weights,  those  supplied  by 
LMSC  in  Refs.  1 and  2,  as  well  as  the  array  weights  as  estimated  by  JPL. 
The  latter  includes  the  effect  of  the  modifications. 


B . ROLLOUT  ARRAY 

The  rollout  array  design  is  described  in  detail  in  Refs.  3 and  4. 
Highlights  of  the  rollout  solar  array  design  are  summarized  below.  The 
pertinent  data  for  the  rollout  designs  are  listed  in  Table  2. 

1.  General  Description 

The  baseline  solar  array  is  a fully  retractable,  rollout  design 
consisting  of  two  flexible  solar  blankets  in  a "V-stiffened"  configura- 
tion. The  solar  array  blanket  consists  of  a substrate  of  25-micron 
Kapton-F,  50-micron  solar  cells  and  75-micron  FEP-Teflon  as  the  cover- 
sheet.  FEP-Teflon  is  a thermoplastic  that  may  be  heat  sealed  to  the 
cells  and  interconnects,  without  the  necessity  of  a cement. 

The  two  flexible  solar  blankets  are  stowed  on  two  30.5-cm 
diameter  cylindrical  drums. 

One  of  the  salient  features  of  this  design  is  the  utilization  of 
in-plane  stiffness  inherent  in  the  blanket  construction  as  indicated 
in  Fxg.  4.  Approximately  1/3  of  the  required  boom  stiffness  is 
obtained  from  the  "V "-stiffened  blanket . With  a lower  requirement  on 
boom  stiffness,  the  boom  mass  may  be  reduced  accordingly.  The  collable 
lattice  continuous  longeron  boom  was  selected  for  the  best  mass-to- 
stiffness  ratio,  relatively  low  sensitivity  to  thermal -induced  bending, 
and  low  backlash  characteristics. 

For  arrays  more  than  4 meters  wide,  the  two  drums  are  folded  as 
shown  in  Fig.  5. 


2 . Flexible  Solar  Blankets 

The  50-micron  2 X 2-cm  cells  are  held  to  a 25-micron  Kapton  sub- 
strate with  13  micron  RTV  thermoplastic  adhesive.  The  cells  are  inter- 
connected with  25-micron  thick  molybdenum  and  are  covered  with 
75-micron  plastic  encapsulant. 
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Figure  3.  Foldout  Array  Broken  Stowage  Configuration 


IS 


0p  POOK 


10 


Table  2.  Baseline  Bata  for  Rollout  Array  Concepts 
(supplied  by  GE) 


Item 

10.5  kW/wing 

60  kW/wing 

Blanket  power 
density,  kW/m^ 

0.139 

0.130 

Blanket  mass 
density,  kg/m^ 

0.368 

0.313 

Array  length,  m 

17.2 

60.5 

Array  width,  m 

4.7 

8.4 

Tension  per  blanket , 
newtons 

7.1 

122.8 

Mass  diameter,  m 

0.12 

0.50 

Mast  stiffness, 
newton-m 

0.532  X 103 

149.0  X 10^ 

Cant  angle, 
degrees 

8.0 

3.0 

Array  frequency,  Hz 

0.04 

0.04 

3 . Shaft 

The  shaft  is  the  structural  tie  between  the  drum  and  the  center 
support . On  the  outboard  end  of  the  shaft  mount , the  negator  spring 
motor  and  the  slip  ring  assembly  are  mounted.  For  arrays  under  4 
meters  in  width,  the  shaft  mounts  to  the  center  support  through  a 
flange;  for  arrays  over  4 meters  wide,  the  connection  between  the  shaft 
and  center  support  is  through  a hinge  to  allow  the  drums  to  fold  for 
stowage.  The  shaft  is  constructed  of  aluminum  and  contains  seats  for 
two  sets  of  bearings  to  provide  for  the  rotation  of  the  drum. 

4.  Drxrai 

The  drum  is  a 30.5-cra  diameter  graphite  epoxy  cylinder  upon  which 
the  solar  array  blanket  is  rolled  for  stowage. 

To  remove  the  blanket  ffom  the  drum,  the  mast  is  extended,  and 
the  blanket  rolls  off  the  drum  similar  to  a window  shade.  To  retract 
the  array,  the  mast  is  retracted,  and  the  negator  spring  motor  rotates 
the  drum  to  take  up  the  blanket. 
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Figure  5.  Rollout  Solar  Array  Stowage  Configuration 
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5.  Negator  Spring  Motor 

The  negator  spring  motor  provides  a near  constant  torque  to  the 
drum  to  retract  and  tension  the  solar  array  blanket. 

The  negator  motor  has  several  negator  springs  that  are  wound 
around  the  shaft  during  stowage-.  When  the  array  is  deployed,  the 
negator  springs  are  wound  around  take-up  spools  on  the  drum  and  provide 
the  blanket  tensioning  force. 

The  10.5-kW  array  was  designed  to  use  negator  springs  to  provide 
retraction  force  only.  The  tension  force  was  obtained  by  locking  the 
drums  so  that  they  cannot  rotate  and  extend  the  mast  until  a coll 
spring  in  the  mast  tip  fitting  compresses  enough  to  give  the  required 
tension . 

For  the  purposes  of  this  study,  it  was  assumed  that  the  negator 
springs  provide  retraction  and  tension  forces  for  all  GE  arrays. 


6.  Center  Support 

The  center  support  is  the  structural  tie  between  the  two  drums 
and  the  array  mast  canister.  The  center  support  is  an  aluminum 
structure  and  also  provides  the  spacecraft  mounting  interface. 


7.  Array  liast 

The  array  mast  is  a coilable,  continuous  longeron  mast.  For 
deployment  and  retraction  the  mast  is  driven  by  its  motorized  canister. 
The  array  mast  is  constructed  of  S-glass/polyimide  material. 

A modification  that  has  been  made  to  the  array  mast  for  the  pur- 
pose of  this  study  is  the  addition  of  a 25-micron  thick  aluminized 
Teflon  sleeve  around  the  mast.  As  designed,  the  mast  is  fully  exposed 
to  the  sun.  While  this  is  not  a problem  at  1 AU  or  greater,  as  the  mast 
moves  closer  to  the  sun  it  becomes  necessary  to  shade  the  mast  or  lose 
a significant  portion  of  its  strength.  The  addition  of  this  sleeve 
will  allow  the  array  to  approach  0.3  AU. 


8 .  Header 

The  header  is  the  structure  that  connects  the  array  mast  to  the 
outer  end  of  the  array  blanket . 

The  header  is  a graphite  epoxy  beam  connected  in  the  middle  to 
the  end  of  the  array  mast , and  a leading  edge  member  connected  to 
each  end. 
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9. 


Leading  Edge  Member 


The  leading  edge  member  is  a graphite  epoxy  beam  which  takes  the 
load  applied  to  it  at  one  point  by  the  header  and  distributes  it 
uniformly  across  the  blanket. 

10.  Drum  Folding  Hardware 

This  study  assumes  that  arrays  wider  than  4 meters  can  be  folded 
to  allow  them  to  fit  across  the  shuttle  bay.  To  enable  the  drums  to  be 
folded,  a hinge  and  an  actuator  must  be  added  between  the  drum  and  the 
center  support. 

The  hinge  is  a clevis-monoball  similar  to  the  Viking  solar  panel 
hinge.  The  actuator  is  a linear  gas  generating  squib. 


11.  Modifications 

For  the  purpose  of  this  study  the  following  changes  have  been 
made  in  the  rollout  array: 

(1)  A protective  reflective  sleeve  around  the  mast  has  been 
added  for  thermal  control. 

(2)  The  tension  spring  on  the  10-kW/wing  array  has  been 
removed . 


12.  Array  Weight 

The  rollout  array  weights  for  the  conceptual  designs  are  listed  in 
Appendix  A-  This  appendix  contains  the  weights  as  originally  predicted 
by  GE  and  also  the  JPL  estimates  which  account  for  the  effect  of  the 
modifications . 


C.  BLANKET  PROPERTIES  USED  IN  THE  PAEAMETRIC  STUDY 

The  basic  properties  of  the  solar  array  blanket  are  different  for 
the  two  solar  array  designs.  The  data’ used  in  the  parametric  study 
for  the  foldout  and  rollout  solar  array  are  listed  in  Table  3. 

Table  3.  Specific  Values  Used  for  Parametric  Study 


Item 

Foldout  array 

Rollout  array 

Blanket  power 

0.0989 

0.139 

density,  kw/m^ 

Blanket  mass 

0.895 

0.368 

density,  kg/m^ 
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VI.  DEFINITION  OF  PARAMETERS 


The  parameters  analyzed  in  this  study  were  array  frequency, 
aspect  ratio,  packaging  constraints,  and  solar  array  flatness. 

Frequency  and  aspect  ratio  have  specific  values.  Packaging  constraints 
and  solar  array  flatness  are  parameters  where  a specific  value  cannot 
be  assigned.  The  parameter  values  used  in  this  study  are  defined  in  this 
section. 


A.  FLATNESS  CRITERIA 

In  generating  a design  specification  for  a solar  array  structure, 
it  is  required  to  relate  the  structural  and  mechanical  desxgn  to  the 
performance  or  power  output  of  the  array.  To  maximize  the  power  output 
the  structure  should  provide  support  to  the  solar  cell  assemblies  such 
that  the  number  of  cells  perpendicular  to  the  solar  irradiance  will 
be  maximized. 

T}?pically,  blanket  flatness  is  specified  as  "uniform  and  random 
between  2 to  10  degrees."  In  order  to  be  able  to  study  the  flatness 
requirement  in  a quantitative  way,  the  task  was  divided  into  three 
parts.  First,  inquiries  were  made  about  the  importance  of  flatness 
and  the  criteria  for  determining  flatness  for  some  of  the  arrays  which 
have  flown.  Second,  the  causes  and  effects  of  array  out  of  flatness 
were  studied  and  analytical  expressions  for  the  power  loss  due  to  these 
causes  were  developed.  Many  simplifying  assumptions  had  to  be  made  in 
this  area.  Third,  these  expressions  were  to  be  used  in  the  parametric 
study  to  include  the  effect  of  the  various  disturbances  on  the  array 
power  loss. 

The  first  task  produced  no  quantitative  answers.  Flexible  solar 
arrays  that  have  flown  to  date  were  not  evaluated  for  flatness  and  the 
non-flatness  did  not  seem  to  be  of  any  concern. 

The  second  task  consisted  of  defining  the  causes  for  the  flexible 
solar  array  non-flatness.  The  effects  were  classified  as  overall  or 
global  deformation  and  local  effects. 

The  following  is  a list  of  possible  conditions  causing  the  solar 
array  blanket  to  deviate  from  a flat  surface: 

(1)  Deformations  due  to  gravity  or  uniform  pressure  loading. 
This  is  a global  effect  caused  by  the  acceleration  field 
produced  by  the  ion  drive  propulsion  and  solar  pressure. 

The  loading  is  assumed  perpendicular  to  the  surface  of 
the  array. 

(2)  Deformations  due  to  thermal  effects.  Thermal  effects  can 
cause  both  global  and  local  deformations. 
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C3)  Variation  of  tension  across  the  width  of  the  solar  array 
blanket . 

(4)  Film  wrinkling  due  to  the  gravity  component  acting  in  the 
plane  of  the  solar  array  blanket.  This  is  a local  effect 
which  applies  to  the  V-stiffened  solar  array  or  to  a 
solar  array  revolving  in  the  gravity  field. 

C5)  Surface  wrinkling  due  to  support  misalignment.  Three  types 
of  misalignment  are  considered,  non-parallel  supports  in- 
plane and  out-of— plane , as  well  as  a parallel  shift  of  the 
supports . 

C6)  Manufacturing  effects.  Local  deformations  due  to  initial 
imperfections  of  the  membrane.  This  effect  was  addressed 
only  for  the  foldout  frame  t3rpe  subpanel. 

, The  effect  of  the  above  have  been  translated  into  structural 
deformations  and  ultimately  into'  power  loss  by  analytical  derivations. 

In  deriving  these  expressions,  certain  simplifying  assumptions  had  to 
be  made.  Since  no  test  data  are  available  for  structural  samples 
representative  of  the  blanket  construction,  the  hypothesis  of  these 
assumptions  will  have  to  be  tested  at  a later  date,  when  such  data 
becomes  available.  This  subject  is  discussed  further  in  Section  XIII 
as  an  area  needing  further  investigation. 

In  deriving  the  expressions  for  flatness  criteria  and  power  loss, 
the  following  assumptions  have  been  made; 

(1)  An  ideal  thin  film  has  been  assumed  in  all  equations - 
Blanket  stiffening  due  to  the  solar  cells  and  wiring  has 
been  neglected.  The  importance  of  some  of  these  effects  is 
not  known  at  this  time.  This  area  has  been  Identified  as 
requiring  additional  investigation.  The  blanket  has 

been  assumed  to  have  homogeneous,  uniform  properties. 

Wherever  necessary  the  structural  and  thermal  properties 
of  Kapton  were  used. 

(2)  Linear  variations  of  temperature  and  tension  across  the  width 
were  assumed  wherever  applicable. 

(3)  The  effects  of  blanket  imperfections  due  to  manufacturing 
were  related  to  the  blanket  thickness. 

(4)  All  expressions  for  power  loss  have  been  derived  using 
the  disturbances  or  misalignments. 

The  derivations  of  structural  deformations  and  power  loss  are 
included  in  Appendix  B.  Table  4 summarizes  the  estimated  power  loss 
due  to  the  various  causes . For  each  design  the  maximum  power  loss  in 
percent  is  given  for  1 AU  operation.  Based  on  the  results  shown  in 
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Table  4,  flatness  considerations  were  eliminated  from  this  parametric 
study.  It  should  again  be  emphasized  that  the  justification  for  such 
a decision  was  derived  from  the  assumptions  used  in  the  study. 


B.  ASPECT  RATIO 

The  array  aspect  ratio,  or  the  ratio  of  length  to  width,  was 
specified  as  a parameter  to  be  used  in  this  study.  Since  the  width  of 
the  solar  array  is  an  important  parameter  in  defining  packaging  con- 
straints, the  width  of  the  solar  array  was  chosen  as  an  independent 
parameter,  and  the  aspect  ratio  as  a dependent  parameter,  in  this  study. 
Whenever  a solar  array  width  is  quoted  for  a given  power  level  per  wing, 
the  aspect  ratio  is  a fixed  value  for  that  width. 


Table  4.  Estimated  Power  Loss  for  the  Foldout 
and  Rollout  Concepts  at  1 AU 


Power 

loss,  % 

Cause 

Assumed  value 

Foldout 

Rollout 

Solar  pressure 

1.6  X 10“^  psi 

0* 

0 

Acceleration 

1 X 10“^  g 

0.1 

0.001 

Temperature  @ 1 AU 

Uniform  expansion 

T @ 1 AU 

0.5 

0.8 

Variation  across  width 

AT  @ 1 AU 

0.2 

0.2 

Boom  distortion 

AT  @ 1 AU 

0 

0 

Non-parallel  supports 

In  plane 

1° 

0 

0 

Out  of  plane 

1° 

0.4 

0.4 

Shift 

1° 

0.001 

0.001 

Manufacturing  effects 

20  times  film 
thickness 

0 

— 

*Values  of  less  than  0.001% 

are  quoted  as  zero. 
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c. 


PACKAGING  CONSTRAINTS 


The  packaging  of  the  solar  array  is  most  strongly  influenced  by 
the  shuttle  orbiter  dynamic  envelope  and  by  structural  configurations 
which  are  highly  mission  dependent.  The  Shuttle  Orbiter  dynamic 
envelope  provides  a logical  quantitative  constraint  which  was  used  in 
this  study.  Solar  arrays  under  4 meters  in  width  were  considered 
unbroken  or  not  folded  along  the  width  because  of  containment  within 
the  Shuttle  Orbiter  envelope.  Solar  arrays  above  4 meters  in  width 
were  considered  broken,  requiring  additional  mechanization  and  structure 
for  folding  the  stowage  solar  arrays.  Typical  stowage  configurations 
are  shown  in  Figs,  2,  3,  and  5,  In  order  to  satisfy  the  spacecraft 
constraint,  data  for  a series  of  parameters  were  generated  and  are 
presented  in  this  report  either  in  equation  form  or  as  detailed  com- 
puter printouts.  The  data  are  intended  as  a guide  for  the  spacecraft 
configuration  or  systems  design.  The  following  parameters  were  studied; 

(1)  Deployable  boom  canister  volume 
(a)  Length 

Cb)  Diameter 

(2)  Solar  array  storage  volume 
(a)  Width 

Cb)  Length 
(c)  Height 

The  solar  array  storage  width  is  an  independent  parameter  dis- 
cussed earlier  as  part  of  the  aspect  ratio.  The  solar  array  length  in 
this  context  is  determined  by  the  panel  width,  such  as  the  container 
width  for  the  foldout,  and  the  drum  diameter  plu's  blanket  for  the 
rollout . 

Data  for  the  deployable  boom  canister  length  and  diameter  were 
obtained  from  the  manufacturer. 


D . FREQUENCY 

The  array  frequency  is  calculated  assuming  the  solar  array  to  be 
fixed  at  the  base  of  the  solar  array/position  boom  interface.  Because 
the  position  boom  length  is  mission  dependent,  this  variable  has  been 
eliminated  from  the  study.  Since  the  frequency  requirement  usually 
includes  the  effect  of  the  position  boom,  simplified  relationships  for 
sizing  the  boom  to  meet  a specified  frequency  were  developed. 
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In  deriving  the  frequency  equation  for  both  solar  array  concepts, 
solar  array  bending  and  solar  array  torsion  or  twist  were  considered. 

All  frequency  calculations  are  based  on  a Rayleigh-Ritz  method.  For 
the  foldout  solar  array,  the  equations  developed  in  Ref.  5 were  used  ■ 
with  some  minor  modifications,  as  proposed  by  LMSC.  For  the  rollout 
solar  array,  the  equations  developed  in  Ref.  5 were  modified  to  account 
for  the  shape  function  of  the  extension  mast.  For  the  rollout  solar 
array  this  shape  function  is  different  due  to  the  moment  constraint  pro- 
vided by  the  V-stiffened  design. 


VII.  THERMAL  ANALYSES 


The  thermal  analyses  performed  in  support  of  this  study  were  aimed 
at  providing  temperature  level  and  temperature  distribution  of  the 
extensible  array  boom  elements  and  of  the  solar  array  cell  blankets. 
While  the  current  study  focuses  on  solar  array  performance  at  a helio- 
centric distance  of  1 AU,  the  thermal  studies  were  extended  to  cover  the 
range  of  0.3  to  0.5  ATJ.  A summary  of  the  analyses  and  data  are  con- 
tained in  Appendix  C . 

A.  THERMAL  ANALYSES  OF  THE  EXTENSIBLE  BOOMS 

1.  Foldout  Solar  Array 

In  the  foldout  solar  array  concept,  the  mast  is  shaded  from  the 
sun  by  the  solar  cell  blanket.  The  boom  temperature  at  1 AU  is  esti- 
mated at  -41°C.  An  estimate  of  AT,  the  temperature  variations  between 
longerons,  is  2-6°C  depending  upon  cell  blanket  width  (a  wider  blanket 
has  a smaller  AT).  Details  of  this  analysis  are  contained  in  Section 
I-A  of  Appendix  C. 


2.  Rollout  Solar  Array 

A cursory  thermal  analysis  of  the  GE  rollout  solar  array  concept 
indicates  the  potential  for  excessive  temperature  differences  between 
elements  of  the  extensible  mast.  Such  temperature  differences  could 
exceed  100°C  at  0.3  AU.  To  avoid  such  a condition,  it  was  decided  to 
consider  the  effect  of  a thermal  sleeve  around  the  mast . An  analysis 
assuming  such  a sleeve  indicates  that  temperature  differences  between 
longerons  at  1 AU  can  be  reduced  to  about  11°C  or  less.  See  Section  I-B 
of  Appendix  C for  the  derivation  and  a summary  of  the  data  for  various 
heliocentric  distances. 
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B.  THEMIAL  ANALYSES  OF  THE  SOLAR  CELL  BLANKETS 

Temperature  level  for  the  solar  cell  blankets  has  been  generated 
as  well  as  temperature  deviation  resulting  from  non-flatness. 

1.  Foldout  Solar  Array 

At  a heliocentric  distance  of  1 AU,  the  blanket  temperature  is 
predicted  at  approximately  46°C . The  current  LMSC  blanket  design  has 
the  solar  cell  thermally  conducting  to  the  Kapton  substrate  through  the 
four  weld  points  to  the  interconnects.  The  analysis  presented  here 
assumes  intimate  conductive  contact  between  cell  and  substrate,  which 
leads  to  solar  cell  temperature  predictions  that  are  somewhat  lower  than 
would  be  achieved  in  practice.  Depending  on  the  radiation  patterns  of 
the  solar  cell  to  the  Kapton  substrate,  temperatures  in  excess  of  80°C 
can  be  expected.  Deviations  from  this  value  due  to  local  non-flatness, 
even  when  this  deviation  is  as  high  as  10  degrees  of  arc  is  only  about 
1°C.  Appendix  C,  Section  II-A,  contains  a detailed  discussion  and  data 
for  the  foldout  array  temperatures  versus  heliocentric  distance, 
temperature  control  strategies,  and  the  effect  of  non-flatness.  The 
effect  of  non-flatness  is  negligible  at  1 AU  but  becomes  very  important 
at  heliocentric  distances  less  than  0.6  AU. 


2 . Rollout  Solar  Array 

For  the  GE  rollout  concept,  the  blanket  temperature  level  predic- 
ted at  1 AU  is  55°C.  Deviation  from  this  value  due  to  local  non- 
flatness, even  when  such  deviation  reaches  10  degrees  of  arc,  is  less 
than  4°C.  The  rollout  array,  because  of  the  V-stif f ening , has  some 
peculiar  thermal  problems  at  heliocentric  distances  less  than  0.7  AU. 

The  local  non-flatness  becomes  very  important  at  small  heliocentric 
distances,  mainly  because  of  the  required  angle  of  rotation  of  the  array 
to  keep  the  cell  temperatures  at  an  acceptable  level. 

A detailed  discussion  of  the  effect  of  non-flatness  and  required 
array  rotation  on  the  temperature  of  the  blanket  is  contained  in 
Appendix  C,  Section  II.  This  section  also  contains  temperature  data 
for  various  heliocentric  distances  between  0.3  to  5.0  AU  and  local  out 
of  flatness  of  0.1  to  10.0  degrees  of  arc. 

In  a supplemental  analysis,  it  rs  shown  that  temperature  non- 
uniformity  xnduced  solely  by  V-stiffened  geometry  is  negligible  at 
heliocentric  distances  not  requiring  array  rotation. 
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VIII.  DEVELOPMENT  OF  PARAMETRIC  EQUATIONS 


A.  WEIGHT  SCALING  EQUATIONS 

The  weight  scaling  equations  are  derived  using  the  baseline 
configurations  of  both  designs  as  the  fundamental  data  points  for  extrap- 
olation. Typically,  scaling  laws  were  derived  which  required  the 
evaluation  of  constants.  These  constants  were  determined  by  applying 
the  scaling  laws  to  the  existing  designs,  as  documented  in  Refs.  1 
through  4 ; details  of  the  derivation  of  the  weight  scaling  equations 
are  contained  in  Appendix  D,  Section  I. 


1.  Scaling  Laws  for  the  Weights  of  the  Structural  Elements 

The  structural  elements  were  scaled  based  on  the  function  of 
elements.  In  developing  the  scaling  equations,  it  was  assumed  that  the 
elements  were  either  stress,  deflection,  or  buckling  critical.  The 
structural  elements  were  analyzed  for  loading  during  spacecraft  launch, 
and  in  the  deployed  cruise  condition.  Wherever  it  was  not  clear  which 
condition  was  governing,  the  larger  of  the  two  calculated  weights  was 
used . 


In  the  derivation  of  all  scaling  equations,  it  was  assumed  that 
the  baseline  designs  are  structurally  adequate  for  both  the  launch  as 
well  as  the  cruise  environment. 


a.  Weight  Scaling  Data  for  the  Coilable  Lattice  Boom  and 
Canister.  The  coilable  lattice  boom  used  for  the  LMSC  foldout  solar 
array  was  designed  by  the  AEC-Able  Engineering  Co.  of  Goleta,  California. 
The  coilable  boom  design  was  based  on  the  requirement  to  meet  a packag- 
ing volume  constraint  and  constant  longeron  strain.  The  scaling 
equations  for  this  boom  are  derived  in  Appendix  D,  Section  I,  Part  1. 

Only  the  pertinent  equations  will  be  listed  here  as  they  relate  to  boom 
and  canister  weight.  The  scaling  constants  for  this  boom  were  determined 
from  the  actual  hardware  which  was  built  by  Able  Engineering  Co.  for 
LMSC.  It  is  assumed  that  the  longeron  and  batten  members  are  made  of 
solid,  circular,  initially  straight  rods  of  S— glass/epoxy  material  for  a 
required  boom  stiffness  El.  The  boom  mass  per  unit  length  is  given  as 


^ = 2.30  X 10  ^ (1) 

L 


where 

Mg  = boom  mass,  kg 
L = boom  length,  m 
El  = bending  stiffness,  newton-m 
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The  boom  bending  stiffness  and  the  boom  radius  are  related 


by 


— 7 4 

El  = 5.192  X 10  R 


(2) 


where  R is  the  radius  in  meters.  The  canister  mass  is  then  given  as 


= 0.367LR  + 389. 6R^ 


(3) 


where  is  the  canister  mass  in  kilograms. 

The  coilable  lattice  boom  used  for  the  GE  rollout  solar  array 
was  designed  by  the  Astro  Research  Corp.  and  was  directed  to  minimize 
the  system  mass  Mg,  where  the  system  mass  was  defined  as  the  sum  of  the 
boom  mass  Mg  and  the  canister  mass  M(]. 

The  scaling  equations  for  the  rollout  type  boom  have  been 
derived  by  AEC-Able  Engineering  Co.  and  are  documented  in  Appendix  D, 
Section  I,  Part  2.  All  assumptions  in  this  derivation  are  clearly  stated. 

The  system  mass  in  kilograms  is  given  by 


M 


S 


3.17  X 10"^  + 1.343 


X 10  ^ 


28.675R^ 


336. 7R^ 


(4) 


where  all  the  quantities  have  been  defined  previously.  For  a given 
application,  namely,  a given  El  and  L,  Eq.  (4)  is  used  to  find  R such 
that  Mg  is  minimized.  Then  the  boom  and  canister  masses  are  given  by 


= 3.17  X 10 


-7  EI-L 


5^ 


(5) 
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t 


and 


= 1.343  X 10 


-6^/^ 


28.675R^ 


y2(a26l.6j-l) 


-+  336. 7R^ 


(6) 


where  R is  the  boom  radius  corresponding  to  a minimum  Mg. 


b . Weight  Scaling  Equations  for  Other  Structural  Elements.  The 
remaining  structural  element  weights  have  been  scaled,  based  on  their 
function. 


Scaling  equations  have  been  developed  for  the  box  cover,  the 
container,  the  mast  tip  fitting,  the  support  struts,  and  the  box  hinge 
structure  for  the  foldout  configuration.  For  the  rollout  conceptual 
design,  these  equations  have  been  derived  for  the  drum,  the  shaft,  the 
center  support,  the  header,  the  leading  edge  member,  and  the  folding 
structure.  These  equations  are  numerous  and  their  derivations,  includ- 
ing the  assumptions  that  lead  to  these  equations,  are  documented  in 
Appendix  D,  Section  I,  Part  3.  In  general,  for  the  foldout  solar  arrays, 
the  structural  component  weights  can  be  expressed  in  a functional 
notation  as 


,SF 


C7) 


where 

= blanket  length 
Jd 

w - blanket  width 
!d 

SF 

W^  = weight  of  the  ith  structural  element  of  the  foldout 
configuration 

= blanket  weight  density 

and  fg  denotes  a function. 

For  the  rollout  solar  arrays,  a similar  functional  relation- 
ship can  be  written  as 


W 


,SR 


gg(FD>^B»^B»TA^ 


(8) 
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where 


Fjj  = blanket  tension 
SR 

W.  = weight  of  the  ith  structural  element  of  the  rollout 
configuration 

All  other  quantities  are  the  same  as  in  Eq.  (7),  and  gg  denotes  a 
function. 


2,  Scaling  Laws  for  the  Weights  of  the  Mechanisms 

The  scaling  equations  for  the  mechanisms  have  been  derived  using 
the  weight  data  supplied  for  the  conceptual  designs,  documented  in 
Refs.  1 through  4. 

Some  weights  of  the  mechanisms  scaled  linearly,  others  required  a 
nonlinear  relationship,  depending  on  the  type  of  mechanism  and  its 
application.  A small  number  of  mechanisms  were  assumed  to  have  constant 
weight  throughout  this  study.  The  derivations  of  the  mechanism  scaling 
laws  are  contained  in  Appendix  D,  Section  I,  Part  4. 

For  the  foldout  solar  array,  a general  functional  relationship  for 
scaling  the  mechanism  weights  can  be  written  as 


W®  = f 


M 


(A,:^3 


,P,T,Wg,Y^) 


(9) 


where 

wf  = weight  of  the  ith  mechanism  of  the  foldout  configuration 
A = attachment  point  of  intermediate  tension  distribution  bar 
' P = total  wing  power  output 
T = blanket  tension  distribution 

fj^  denotes  a function  and  all  other  quantities  are  the  same  as  in  Eqs. 
(7)  and  (8). 

For  the  rollout  solar  array,  a similar  relationship  can  be 
written  as 


(10) 
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where 


= weight  of  the  ith  mechanism  of  the  rollout  configuration 


= drum  radius 


and  all  other  quantities  have  been  defined  previously  in  Eqs.  (1) 
through  (9).  Here,  again,  gj^  denotes  a functional  relationship. 


B.  FREQUENCY  SCALING  EQUATIONS 

The  frequency  scaling  equations  for  both  designs  were  derived 
using  a Rayleigh-Ritz  energy  approach.  The  lowest  frequency  of  the 
first  bending  mode  and  of  the  first  torsion  mode  was  sought.  The 
detailed  derivations  of  the  frequency  equations  are  contained  in 
Appendix  D,  Section  II. 


1.  Frequency  Equations  for  the  LMSC  Foldout  Solar  Array 

a.  Lowest  Bending  Mode.  The  frequency  of  the  lowest  bending 
mode  of  the  foldout  solar  array  is  obtained  by  first  deriving  an 
equation  for  the  energy  balance.  The  approach  suggested  by  LMSC  was 
followed  throughout.  To  minimize  the  boom  weight,  a minimum  boom 
bending  stiffness,  El,  with  respect  to  blanket  tension  is  sought.  Thus, 
using  the  equation  for  energy  balance,  the  condition 


d(EI)  ^ 
dT 


(11) 


xs  imposed. 


The  following  relationships  can  then  be  derived: 


T = f.j,(ojg,a' ,L) 


(12) 


and 


El  = fg(a)g,o',L,p’,MQ^) 


(13) 
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where 

L = boom  length 

M = outboard  mass 
US 

T ==  total  blanket  tension 
p’  = boom  mass  density/ length 
o'  = array  mass  density/ length 
oig  = circular  bending  frequency 

b.  Lowest  Torsion  Mode.  The  frequency  of  the  lowest  torsion 
mode  is  estimated  using  a similar  procedure: 

= g^(L,Iog,0o»T' ,GJ,s)  (14) 


where 

GJ  = boom  torsional  stxffness 

= outboard  mass  moment  of  inertia  about  boom  axis 
US 

s = array  half-width 
T’  = blanket  tension/width 
Oq  = blanket  mass  density/unit  area 
= circular  torsion  frequency 
and  g^  defines  a functional  relationship. 


2.  Frequency  Equations  for  the  GE  Rollout  So,lar  Array 

The  derivation  of  the  frequency  equations  for  the  GE  rollout  solar 
array  follows  the  same  approach  as  that  used  for  the  foldout.  An 
additional  complication  Introduced  in  the  rollout  concept  is  the  boom 
deflected  shape  due  to  the  tip  restraint  provided  by  the  V-shaped 
blanket  configuration.  The  derivation  of  the  deflected  boom  shape  is 
based  on  experimental  data  supplied  by  GE  (Ref.  6). 
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a.  Lowest  Bending  Mode.  The  frequency  of  the  lowest  bending 
mode  is  determined  from  the  solution  of  the  following  cubic  equation: 


^1^^  + = A^X  + = 0 


(15) 


where 


X = Wg 


~ 

A3  - f3(M^,MQg,Mg,Y,£g,A,B,K^) 

A^  “ 

and 

= array  mass 

Mg  = boom  mass 

M = outboard  mass 
OB 

A,B  = constants  determined  from  the  boom  differential  equation 
using  a prescribed  tip  restraint 

Kj^  = boom  root  rotational  spring  constant 

£_  = boom  length 
n 

T = total  blanket  tension,  both  sides 

El  = boom  stiffness 

Wg  = circular  bending  frequency 

Y = boom  parameter  relating  blanket  tension  to  boom  bending 
stiffness 


and  f^  through  f^  indicate  functional  relationships.  All  of  the  above 
quantities  must  be  defined  in  consistent  units.  Equation  (15)  must  be 
solved  for  a particular  conf xguration  and  a prescribed  y- 
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The  complex  functional  relationshxps  stated  above  are  derived 
in  Appendix  D,  Section  II,  Part  2. 

Note  that  the  bending  frequency,  Eq.  (15) , is  not  dependent 
on  the  cant  angle  g.  The  advantage  of  the  V-stiffening  in  bending  lies 
in  the  increase  in  bending  stiffness  of  the  boom  and  not  on  the  size  of 
the  cant  angle.  This  approach  is  different  from  that  used  by  GE  and  is 
discussed  in  detail  in  Appendix  D. 


b.  Lowest  Torsion  Mode.  The  frequency  of  the  lowest  torsion 
mode  for  the  rollout  solar  array  is  estimated  in  a similar  fashion,  thus 


= 


sin^g 


rT 

i_  2. 

2 ^A  fg(Y>S'gjA,B,MQg,Mg)  sin  0 

Lw 


(16) 


where,  in  consistent  units, 

I = outboard  mass  moment  of  inertia  about  boom  axis 
OB 

w = overall  array  width 
0 = cant  angle 

0)^  = circular  torsion  frequency,  rad/s 

All  other  parameters  have  been  previously  defined.  The  f mictions  and 

are  given  in  Appendix  D,  Section  II,  Part  2.  Note  that  the  torsional 
frequency  is  dependent  upon  the  cant  angle. 


3.  Frequency  Equations  for  Position  Boom  Scaling 

The  solar  array  frequency  equations  developed  in  the  previous 
sections  assume  that  the  solar  array  is  fixed  at  the  base  of  the  solar 
array/position  boom  interface.  Since  the  required  system  frequency 
includes  the  position  boom  and  since  such  a boom  can  have  an  appreciable 
effect  on  the  system  frequency,  especially  if  such  a boom  is  long  and 
slender,  scaling  laws  are  required  for  the  design  of  the  positioning 
boom.  Given  a positioning  boom  length  £,p  and  a required  system  circular 
frequency  Ws,  there  is  no  unique  solution  for  the  combination  of  solar 
array  and  boom  design.  The  solution  is  iterative  and  must  be  satisfied 
for  any  particular  design.  Since  the  relationships  are  complex,  weight 
or  volume  sensitivity  is  best  established  for  a particular  design  under 
consideration,  rather  than  as  a general  rule.  The  equations  are  derived 
in  detail  in  Appendix  D. 
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a.  Estimation  of  Position  Boom  Bending  Stiffness  Requirement. 
System  frequency  in  bending,  is  related  to  the  position  boom  bending 
by  the  approximate  solution 


1 

2 


. 2 2 
- 4to  0) 
a p 


1/2 


with 


(17) 


(1) 

P 


J 


3EI 


a (0.23M  + 0.5M.) 
P P ^ 


(18) 


m 0.46M  + M. 

p P A 


(19) 


where 


= array  total  mass 

= position  boom  total  mass 

= position  boom  length 

= position  boom  bending  stiffness 

= array  lowest  circular  frequency  assumed  to  be 
bending  frequency 


a 


Equations  (17)  through  (19)  must  be  solved  by  trial  and 
error  by  first  selecting  > Wg,  which  determines  and  using  some 
first  cut  position  boom  properties  EIp  and  Mp.  Th^solution  must  then 
be  iterated  upon  with  a final  selection  of  and  EIp  and  Mp  such  that 
“s  ®s> 


^ b.  Estimation  of  Position  Boom  Torsion  Stiffness  Requirement. 
Ihe  system  frequency  in  torsion  w's  is  related  to  the  position  boom 
torsion  properties  by 


T 

01 


s 


(i)r«C0 

T a 


FT 

. 2 

yoin, 

+ 01 

V T 

a 

(20) 
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with 


0) 


T 


(21) 


where 


GJp  = posxtion  boom  torsion  stxffness 

= array  moment  of  xnertxa  about  position  boom  axis 

and  all  other  variables  have  been  prevxously  defined.  Equations  (20) 
and  (21)  must  be  solved  by  trial  and  error  in  a similar  fashion  as  it 
was  indicated  for  sizing  the  boom  bendxng  frequencies.  Unless  more 
information  is  available,  u>a  is  assumed  to  be  the  lowest  array  frequency 
under  consideration,  either  tending  or  torsion.  This  leads  to  con- 
servative answers  for  the  boom  design.  If  the  array  bending  and  torsion 
frequencxes  are  avaxlable,  these  should  be  used  in  the  respective 
equatxons,  (17)  or  (20),  for  a less  conservatxve,  more  realistic  sizing 
of  the  position  boom.  This  is  explained  in  more  detail  in  Appendix  F. 


C.  PACKAGING  VOLUME  EQUATIONS 

As  discussed  in  Section  VI-C,  Packaging  Constraints,  other  than 
the  overall  Shuttle  Orbiter  envelope  were  considered  too  numerous  to 
quantify  due  to  the  variety  of  undefined  spacecraft  configurations.  The 
major  packaging  volumes  can,  however,  be  quantified.  These  are  the 
solar  array  stowed  volume  and  the  coilable  mast  canister  volume. 

The  array  width  as  a packaging  constraint  has  been  discussed 
earlier.  The  height  of  the  stowed  (stacked)  foldout  array  and  the 
dxameter  of  the  stowed  (rolled  up)  GE  array  will  not  vary  significantly 
from  the  baseline  configurations  of  Refs.  1 through  4 due  to  the  thin 
blankets  designs.  The  other  packaging  volume  considerations  are  the 
coilable  mast  canister  length  and  diameter.  Expressions  for  these 
volume  requirements  have  been  derived  by  AEC-Able  Engineering  Company 
and  are  contained  in  Appendix  D,  Section  I. 

This  appendix  also  contains  plots  for  all  the  equatxons  which  are 
summarized  here.  The  equations  defining  the  required  volume  will  be 
summarized  here  for  both  concepts. 


1.  Packaging  Volume  for  the  LMSC  Foldout  Boom  Canister 

a.  Canister  Height.  The  canxster  height  H^,,  in  meters,  is 
defined  as 


= 0.022L  + 3.3R 


(22) 
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where  L and  R are  boom  length  and  boom  radius,  in  meters,  respectively. 
Equation  (22)  can  be  expressed  as  a function  of  the  required  boom  stiff- 
ness El  by  means  of  Eq.  (2). 


b.  Canister  Diameter.  The  canister  diameter  D^.,  in- meters,  is 
given  by 


= 2.36R 


(23) 


Hence,  again,  can  be  related  to  El  by  Eq.  (2).  It  should  be  noted 
that  Eq,  (23)  does  not  account  for  protrusions  due  to  motors  and  related 
hardware. 


2.  Packaging  Volume  for  the  GE  Rollout  Boom  Canister 

a.  Canister  Height.  The  canister  height  in  meters,  is 
given  by 

= 3.05  X 10~^  ^^JW+  ^ + 1.5R  (24) 

i) 


where  the  variables  are  defined  as  in  Eqs.  (5)  and’  (6). 

b.  Canister  Diameter.  The  canister  diameter  is  given  by 

= 2.36R  (25) 


where  R is  the  boom  radius  for  minimum  system  mass. 


IX.  DESCRIPTION  OE  COMPUTER  PROGRAMS 


The  parametric  equations  developed  in  the  previous  chapter  can  be 
programmed  on  the  digital  computer  to  produce  data  for  the  two  types  of 
solar  array  designs.  A multitude  of  data  can  be  generated  for  the 
various  dependent  and  independent  variables,  such  as  power,  width, 
weight,  and  frequency. 
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Two  types  of  plots  considered  most  meaningful  have  Been  developed: 
(1)  specific  power,  kW/kg,  versus  frequency  in  Hz  for  constant  width,  in 
meters,  and  (2)  specific  power,  kW/kg,  versus  width,  in  meters,  for 
constant  frequency,  Hz. 

A detailed  description  of  the  computer  programs  used  to  generate 
data  and  to  develop  the  plots  is  not  included  in  this  report.  Only  the 
mechanics  of  the  computer  programs  will  be  described  here  as  they  relate 
to  the  development  of  the  data. 


A.  . COMPUTER  PROGRAM  FOR  FOLDOUT  SOLAR  ARRAY  DESIGN  DATA 
1.  Data  Flow 

The  process  for  developing  foldout  solar  array  design  data  is  as 
follows.  For  a desxred  power  level  per  wing  the  required  array  area  can 
be  determined  from  the  blanket  power  density.  This  determines  the 
blanket  mass.  Next  the  array  widths  of  interest  and  the  frequency  range 
are  specified.  All  the  component  weights  of  the  array  can  be  calculated 
directly  for  any  given  width  and  frequency,  except  the  boom  weight. 

The  required  boom  stiffness,  El,  is  obtained  from  the  solution  of 
a quadratic  equation  resulting  from  Eqs.  (1)  and  (13).  The  boom  weight 
can  then  be  determined  by  Eq.  (1).  The  total  wing  weight  is  thus 
determined.  Next  the  torsional  frequency  is  calculated  using  Eq.  (14), 
using  the  boom  torsional  stiffness,  which  is  related  to  the  boom  bending 
stiffness  (sec  Appendix  D,  Section  I). 

The  derivation  of  the  lowest  bending  mode  must  be  developed  to 
account  for  root  flexibility  at  the  boom/canister  interface.  An 
approximate  correction  to  account  for  root  flexibility  is  made  in  the 
following  manner,  assuming  that  the  boom  root  spring  acts  in  series 
with  the  boom  bending  stiffness  and  that  the  effect  of  the  root  spring 
does  not  appreciably  change  the  boom  deflected  shape  in  the  first  bend- 
ing mode.  The  frequency  fg^,  in  Hz,  of  a rigid  solar  array  connected  to 
the  base  by  a root  spring  is  estimated  as 


(26) 


where 

= boom  root  spring 

I,p  = array  moment  of  inertia  about  the  attachment  point 
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If  the  bending  frequency  of  the  solar  array  without  the  effect  of 
the  root  spring  is  in  Hz,  then  the  bending  frequency  accounting  for 
the  root  spring,  fg  in  Hz,  can  be  estimated  by 


f2  + f2 
B 


(27) 


Typically  the  difference  between  f ' and  fg  for  this  study  was  less  than 

10%. 


A minimum  solar  array  frequency  is  now  chosen  from  the  torsional 
frequency  as  calculated  from  Eq.  (14)  and  the  augmented  frequency  of 
Eq.  (27).  This  minimum  frequency  is  plotted  vs  the  specific  power. 
Various  checks  are  performed  by  the  program,  such  as  (1)  the  tension  is 
not  allowed  to  be  less  than  2,2  newtons  (0.5  lb)  for  each  tensioner; 

(2)  the  adequacy  of  the  boom  is  checked  for  bending  strength  and  longeron 
buckling  capability. 


2.  Input  Constants 


The  following  input  constants  can  be  used  for  the  LMSC  foldout 
solar  array: 

Blanket  power  density  0.0989  k¥/m^ 

2 

Blanket  mass  density  0.895  kg/m 


Weight  contingency  factors  Varying  between  1,05  for  the  blanket  to 

1.15  for  other  components  as  specified 
by  LMSC  (see  Appendix  A) 


3.  Output  Data 

The  program  can  determine  numerous  design  variables,  which  are 
beyond  the  scope  of  this  parametric  study  but  which  are  included  for  a 
selected  group  of  configurations  in  Appendix  E. 

The  following  output  can  be  calculated  and  printed: 

(1)  Detailed  weight  list  of  all  elements 

(2)  Outboard  center  of  gravity  location  of  array 

(3)  Moments  of  inertia  of  array 

(4)  Boom  design  values,  such  as: 

(a)  Boom  bending  stiffness 
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(b) 

Boom 

diameter 

(c) 

Boom 

root  stiffness 

(d) 

Boom 

canister  height  and  diameter 

(e) 

Boom  strength  margin 

(f) 

Boom 

buckling  margin 

(5)  Total  array  weight  and  mass 

(6)  Minimum  array  frequency 

(7)  Specific  power  of  array 

(8)  Array  width,  length,  and  aspect  ratio 

t 

B.  COMPUTER  PROGRAM  FOR  ROLLOUT  SOLAR  ARRAY  DESIGN  DATA 
1 , Data  Flow 

The  process  for  developing  rollout  solar  array  design  data  is 
similar  to  that  used  for  the  foldout.  Emphasis  was  placed  on  the 
differences.  The  blanket  area  can  be  determined  from  the  power  and  the 
power  density.  Next  the  array  widths  of  interest  are  specified.  Allow- 
ance for  the  boom  location  was  made  by  using  a 33-cm  clearance  between 
the  boom  and  the  blanket  edge. 

Next  a range  of  tensions  is  specified.  Due  to  the  form  of  the 
frequency  equation  (15) , it  is  impractical  to  specify  a range  of 
frequencies . 

Before  the  calculations  can  proceed,  the  parameter  y,  to  be  used 
in  Eq.  (15),  must  be  determined.  Ideally,  a y should  be  selected  to 
maximize  frequency  or  specific  power  output.  By  analogy  to  the  LMSC 
approach  for  the  foldout  configuration,  y should  be  maximized  to  minimize 
EI  and,  hence,  boom  weight.  Such  a maximization  could  not  be  implemented 
in  closed  form  due  to  the  complexity  of  the  algebraic  expressions  (see 
Appendix  D,  Section  II). 

An  optimization  of  y by  incremental  evaluation  for  each  configura- 
tion was  considered  beyond  the  scope  of  this  parametric  study.  First, 
it  is  noted  that  the  frequency  equations  are  functions  of  the  dimension- 
less parameter  Y 3-nd  not  of  y,  where 


(28) 
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Introducing 


and 


P 

cr 


2 

IT 


El 


(29) 


(30) 


where  is  the  critical  Euler  column  buckling  load,  then  y can  be 
expressed  as 


y = \fi\  -n  (31) 

Now,  for  the  GE  rollout  10  kW/wing  and  60  kW/wing,  n equals  0.80 
and  0.61,  respectively.  Thus,  y vanes  from  2,81  for  the  10-kW/wing 
array  to  2.45  for  the  60-kW/wing  array.  For  purposes  of  this  parameter 
study,  the  following  values  were  chosen: 

n = 0.7 

~=  2.63 

It  should  be  observed  that  the  V-stiffening  has  the  effect  of 
tripling  the  critical  buckling  load  as  determined  from  Eq.  (29).  This 
is  due  to  the  end  constraints  on  the  boom;  thus,  the  effective  values  of 
n are  reduced  to  0.27  for  the  10-kW/wing  array  and  0.20  for  the  60- 
kW/wing  array.  The  effects  of  V-stiffening  on  the  buckling  strength  of 
the  extensible  mast  is  discussed  in  detail  in  Ref.  6. 

The  selection  of  one  value  for  n for  this  parametric  study  is 
justified  since  an  extrapolation  from  existing  designs  was  to  be  per- 
formed, and  it  is  consistent  with  the  approach  used  in  obtaining  the 
extrapolation  for  the  weight  scaling  equations  of  Appendix  D. 

Having  set  the  value  of  "y,  Eqs.  (15)  and  (16)  can  be  solved  for 
the  bending  and  torsion  frequencies,  respectively.  It  should  be  noted 
that  Eq.  (15)  leads  to  two  real  positive  roots;  the  smaller  root  is  used 
for  the  frequency  calculation,  since  it  corresponds  to  a mode  shape 
wherein  the  blanket  and  the  mast  are  in  phase.  The  larger  positive  root 
corresponds  to  a mode  shape,  wherein  the  blanket  and  mast  move  out  of 
phase.  For  plotting,  a minimum  array  frequency  is  chosen  from  the  bend- 
ing frequency  and  the  torsion  frequency.  Checks  for  boom  strength  and 
longeron  buckling  are  performed  by  the  program. 
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2. 


Input  Constants 


The  following  input  constants 
Blanket  power  density 
Blanket  mass  density 
Weight  contingency  factors 

Gravity 


can  be  used  for  the  GE  rollout  array: 
0.139  kg/m^ 

0.368  kg/m2 

1,05  for  blanket  weight,  1.15 
for  all  other  components 

10~3  g 


3.  Output  Data 

The  output  data  for  the  rollout  solar  array  is  the  same  as  that 
supplied  for  the  foldout.  In  addition,  the  clearance  between  the  boom 
and  the  blanket  can  be  obtained. 


X.  PARAMETRIC  DATA  PLOTS 


This  section  contains  the  parameter  data  plots  developed  from  the 
computer  programs.  The  plots  exhibiting  (a)  specific  power,  kW/kg, 
versus  solar  array  frequency,  Hz  for  constant  solar  array  width  in 
meters,  and  (b)  specific  power  versus  solar  array  width  in  meters  for 
constant  solar  array  frequency  are  included  at  the  end  of  this  report. 

The  input  parameters  have  been  described  in  Section  IX  and  in  Table  3. 

There  is  one  plot  for  each  power  level  ranging  from  10  kW  to  80 
kW/wing  in  increments  of  5 kW. 

The  data  plots  cover  a frequency  range  from  0.005  to  0.05  Hz  and 
aspect  ratios  from  4 to  10.  The  lower  frequency  bound  of  the  plots,  if 
higher  than  0.005  Hz,  is  determined  by  the  minimum  tension  requirement 
imposed  by  the  mechanisms.  The  strength  capability  ratio  was  not  used  in 
determining  the  lower  bound  of  the  plots,  but  is  supplied  in  the  detailed 
printout  for  selected  configuration  in  Appendix  E,  For  designs  requiring 
array  frequencies  below  0.01  Hz,  it  is  advisable  to  check  the  strength 
capability  ratio.  The  equations  for  the  boom  strength  capabilities  are 
given  in  Appendix  D. 


A.  FOLDOUT  SOLAR  ARRAY 

For  the  foldout  solar  array,  the  specific  power,  kW/kg,  versus 
array  frequency  is  plotted  in  Figs.  6(a)  through  6(o)  for  constant  array 
width.  For  the  lower  power  levels  per  wing,  such  as  10  kW/wing,  some  of 
these  curves  cross  due  to  the  additional  weight  penalty  for  the  broken 
array  configurations. 
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The  specific  power,  kW/kg,  versus  width  in  meters  is  plotted  in 
Figs.  7(a)  through  7 (o) . Note  the  discontinuities  of  some  of  these 
curves  for  the  smaller  power  levels  per  wing.  This  is  due  to  the  transi- 
tion from  an  unbroken  to  broken  configuration  at  4 meters  total  width. 


B.  ROLLOUT  SOLAR  ARRAY 

For  the  rollout  solar  array,  the  specific  power,  kW/kg,  versus 
array  frequency  is  plotted  in  Figs.  8(a)  through  8(o)  for  constant  array 
width.  The  peculiar  change  in  slope  of  some  of  these  curves  is  due  to 
the  weight  sensitivity  of  the  shaft  to  the  design  conditions.  At  higher 
frequencies  the  shaft  is  designed  for  a deflection  limitation  due  to 
blanket  tension;  at  lower  frequencies  the  launch  loads  govern  the  shaft 
design.  The  latter  allows  a lower  weight  shaft. 

The  unevenness  of  the  curves  comes  from  the  negator  spring  weight, 
which  is  determined  from  design  tables  supplied  by  the  manufacturer.  The 
negator  spring  weights  depend  on  the  torque  requirement  and  changes  in  a 
step  function-like  fashion. 

The  specific  power,  kW/kg,  versus  width  in  meters  is  plotted  in 
Figs.  9(a)  through  9(o).  Note  the  change  in  slope  at  4 meters  for  the 
10-kW/wing  plot.  This  is  due  to  the  transition  from  an  unbroken  to  a 
broken  configuration  at  4 meters  total  width. 


XI.  TECHNICAL  EVALUATION  OF  THE  CONCEPTUAL  DESIGNS 


A technical  evaluation  of  the  conceptual  designs  was  made  only  to 
the  depth  to  which  design  details  for  the  two  solar  array  configurations 
are  available.  Such  an  evaluation  was  consistent  with  the  accuracy  and 
scope  of  the  parametric  study.  The  technical  evaluation  and  the  discus- 
sion of  the  relative  merits  have  been  divided  into  three  major  areas: 
thermal,  structural,  and  mechanical. 


A.  THERMAL  CONSIDERATIONS 

1.  Extendable  Booms 

The  coilable  mast  of  the  fold out  solar  array  is  inherently  more 
spatially  uniform  in  temperature  than  the  mast  of  the  rollout  solar  array. 
This  is  because  the  former  "sees"  a nearly  uniform  thermal  environment 
(space  and  the  rear  side  of  the  cell  blanket),  whereas  the  latter  xs 
exposed  to  direct  solar  irradiation  and  its  temperature  distribution  is 
highly  sensitive  to  geometry  and  spatial  variations  in  thermo-optical 
surface  properties.  However,  with  the  addition  of  the  astromast  thermal 
sleeve,  the  rollout  astromast  can  be  made  more  thermally  equivalent  to 
the  foldout  design. 
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2. 


Blanket 


For  in-bound  missions  at  a distance  less  than  0.7  AU,  both  solar 
arrays  must  be  rotated  off-normal  to  the  sun  in  order  to  avoid  over- 
heating beyond  design  temperature  limits  (and,  with  silicon  solar  cell 
technology,  to  get  reasonable  solar-to-electrical  conversion  efficiency) . 
Tilting  the  solar  array  does  not  seem  to  be  a viable  option.  For 
rotated  solar  arrays  the  flat  single  blanket  foldout  design  would  tend 
to  be  uniform  in  temperature.  However,  on  the  rollout  V-stiffened 
design,  each  half  blanket  would  operate  at  a different  temperature.  The 
temperature  differences  grow  with  decreasing  heliocentric  distance. 

This  phenomenon  occurs  because  each  half  blanket  of  the  GE  design 
receives  a different  effective  solar  irradiance. 


3.  Summary  of  Thermal  Considerations 

Both  solar  arrays  use  essentially  the  same  type  of  solar  cells, 
filters,  adhesive,  coverslides,  AR  coatings,  and  substrates  and  should 
be  thermally  equivalent . This  is  true  if  the  solar  cells  are  in 
intimate  thermal  contact  with  the  substrate. 

This  requirement  has  been  met  in  the  rollout  solar  array  blanket 
design.  In  the  foldout  blanket  design,  the  solar  cells  are  conductively 
coupled  to  the  substrate  at  four  contact  welds  to  the  interconnects 
of  the  substrate.  This  leaves  a large  area  of  the  solar  cell  surface  to 
radiate  its  heat  to  the  substrate.  These  thermal  paths  will  result  in 
higher  solar  cell  temperatures  and  correspondingly  lower  conversion 
efficiency. 

Assuming  thermal  equivalent  blanket  designs,  the  relative  merits 
of  both  solar  array  configurations  are  mission  dependent  with  the  fold- 
out having  the  advantage  for  in-bound  missions  of  less  than  0.7  AU. 

The  single  blanket  design  of  the  foldout  solar  arrays  provides 
the  advantage  for  uniform  temperature  distribution  for  the  deployable 
ma  st . 


B.  STRUCTURAL  CONSIDERATIONS 

1.  Blanket  Construction 

Disregarding  solar  cell  weight , the  foldout  solar  blanket  is 
heavier  due  to  the  use  of  support  frames.  The  preliminary  investiga- 
tions into  flatness,  excluding  the  dynamic  effects,  indicate  no 
advantage  in  this  heavier  construction,  even  when  thermal  effects  are 
included.  Both  concepts  are  structurally  highly  nonlinear,  having 
different  sources  for  this  behavior.  The  nonlinear  aspects  for  the 
rollout  are  probably  better  understood  at  this  point  than  the  foldout. 
Which  nonlinearity  is  more  cumbersome  from  a control  analysis  point  of 
view  cannot  be  answered  at  this  time. 
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2. 


Extension  Boom 


The  extension  boom/canister  system  weight  is  higher  for  the 
foldout  solar  array  due  to:  (a)  design  philosophy,  the  boom  for  the 

foldout  is  designed  for  a constant  strain  with  some  volume  constraints 
rather  than  for  minimum  system  weight  as  is  done  for  the  rollout ; and 
(b)  the  eccentric-  loading  imposed  by  the  blanket  tension. 

The  design  philosophy  can  be  changed  but  the  eccentric  load  is 
inherent  in  the  concept  and,  hence,  will  result  in  a heavier  boom  for 
the  foldout  configuration  even  when  compared  to  a flat  rollout  concept. 


3.  Tip  Mass 

The  tip  mass  for  the  foldout  solar  array  will  always  be  heavier 
because  the  containment  box  cover  is  designed  for  launch  loading  and 
not  for  the  cruise  configuration.  The  tip  mass  has  a direct  impact  on 
the  solar  array  frequency.  The  rollout  array  tip  weight  consisting  of 
header  and  leading  edge  wexght  xs  lighter  since  the  latter  design  is 
controlled  only  by  the  cruxse  requirements. 


4.  V-Sti£fness  Array 

The  rollout  concept  with  the  V-stif£ened  concept  is  structurally 
very  attractive.  There  is  no  question  that  the  V-stiffened  concept 
saves  extension  boom  weight. 


5.  Folding  Structure 

Both  solar  arrays,  when  the  width  exceeds  4 meters,  will  require 
a folding  blanket  structure  for  attaching  to  the  spacecraft  for  launch. 
The  folding  structure  wxll  complicate  either  design  structurally. 

There  is  no  evidence  that  one  solar  array  concept  is  better  than  the 
other  when  folding  is  required. 


6.  Solar  Cell  Storage 

The  foldout  concept  has  a better  support  method  for  the  solar 
cells  during  launch.  The  rollout  array  drum  design  is  potentially  more 
complex  since  the  solar  cells  have  an  Initxal  curvature  due  to  the  drum 
radius.  An  additional,  double  curvature,  may  be  induced  due  to  drum 
bending  moments  during  launch.  A prototype  rollout  drum  assembly  has 
successfully  passed  vibration  testing,  as  reported  in  Ref.  6.  The  drum 
design  would  depend  on  cell  thickness. 
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7. 


Lowest  Torsion  Mode 


The  foldout  array  takes  advantage  of  the  boom  stiffness  in  torsion 
while  the  rollout  does  not,  since  it  has  a torsion  bearing  at  the 
header.  The  torsional  frequency  of  the  rollout  could  be  raised  by 
locking  the  header  to  the  end  of  the  boom  after  deployment. 


,8.  Coupling  of  Bending  and  Torsion  Modes 

The  V“Stiffened  design  inherently  produces  mast  bending  in  the 
torsion  mode,  thus  coupling  torsion  and  inplane  boom  bending.  This 
results  in  more  complex  dynamic  motion  of  the  arrays  and,  ultimately, 
the  spacecraft  system.  The  impact  on  the  design  of  the  control  system, 
if  any,  is  not  known  at  this  time.  The  foldout  has  less  complex 
djmamic  motion. 


9.  Boom  Design  Margins 

The  boom  design  margins  for  the  rollout  solar  array  are  higher 
than  for  the  foldout.  The  basic  reason  for  this  is  that  the  V-stiffening 
increases  the  allowable  load  due  to  buckling  while  the  eccentric  loading 
for  the  foldout  decreases  it.  The  values  for  P/Pcr  the  GE  rollout 
solar  array  10  kW/wing  and  60  kW/wing  are  0,27  and  0.20,  respectively 
when  the  effect  of  V-stiffening  is  accounted  for.  The  corresponding 
values  for  the  LMSC  foldout  solar  array  12  kW/wing,  30  kW/wing,  and 
60  kW/wing  are  0.29,  0.50,  and  0.33,  respectively,  when  the  eccentric 
load  is  accounted  for. 


10,  Summary  of  Structural  Considerations 

Structurally  the  rollout  design  is  more  weight  efficient.  Both 
designs  offer  challenges  in  the  analysis  modeling  area. 


C . MECHAMICAL  CONSIDERATIONS 

1.  Slip  Ring  Assembly 

The  rollout  solar  array  uses  slip  rings  which  are  not  required  for 
the  foldout.  This  results  in  a weight  advantage  for  the  foldout  solar 
array. 

2 . Tensioning  Mechanisms 

In  the  rollout  concept,  all  of  the  tensioning  mechanisms  are 
contained  in  the  drum.  There  is  no  need  to  run  wires  along  the  solar 
array.  This  is  a simpler  mechanical  design  than  the  foldout.  Weight- 
wise,  however,  the  tensioners  for  the  rollout  get  voluminous  and  can  be 
heavier  than  those  used  for  the  foldout.  As  far  as  tensioning  mechanisms, 
the  rollout  is  simpler  and  more  reliable,  but  may  be  heavier. 
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3. 


Mast  Thermal  Sleeve 


The  thermal  sleeve  proposed  for  the  rollout  solar  array  mast  is 
mechanically  cumbersome.  For  a one-time  deployment,  the  mechanization 
is  not  difficult,  although  it  adds  complexity.  It  is  very  difficult, 
however,  to  make  a sleeve  which  will  retract  reliably. 


4.  Cover  Launch  Latch 

The  rollout  solar  array  has  the  advantage  of  not  requiring  a 
launch  latch,  thus  saving  weight. 


5.  V-Stiffening 

The  V-stiffness  design  does  have  a disadvantage  that  there  are 
forces  which  act  to  wrinkle  the  blanket.  For  static  loading  this 
wrinkling  effect  was  shown  to  be  negligible.  The  wrinkles  resulting 
from  djmamic  excitation  have  not  been  investigated. 


6.  Summary  of  Mechanisms  Considerations 

Mechanically,  the  rollout  array  is  a simpler,  more  reliable  design, 
although  not  necessarily  lighter.  The  proposed  thermal  sleeve  is  an 
undesirable  complication. 


D.  SUMMARY  OF  EVALUATIONS 

Based  on  the  information  gathered  from  the  thermal,  structural, 
and  mechanism  evaluations,  the  following  summary  statements  can  be  made 
in  regard  to  the  key  merits  and  limitations  of  the  foldout  and  rollout 
flexible  solar  array  design: 

(1)  The  rollout  design  has  a weight  advantage  over  the  foldout 
design  primarily  because  of  the  V-stiffening  configuration, 
and  of  the  blanket  construction. 

(2)  For  in-bound  missions,  both  solar  array  designs  must  be 
rotated  "off  normal"  to  the  sun  in  order  to  limit  the 
blanket  temperature  within  the  upper  design  limit . The 
blanket  design  is,  therefore,  critical  to  ensure  good 
thermal  radiation  to  space.  (See  note  in  the  Summary  of 
Thermal  Considerations.)  The  rollout  design,  because  of  the 
V-stxffening  configuration,  requires  a more  complex  tempera- 
ture control  strategy. 

(3)  The  rollout  solar  array  uses  a split  blanket  design  to 
satisfy  the  V-stiffening  approach.  This  exposes  the  solar 
array  mast  to  direct  solar  irradiation  and  creates  undesir- 
able temperature  gradients  on  the  longerons  of  the  mast. 
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The  temperature  gradients  are  highly  dependent  on  the 
geometry  and  spatial  variations  of  the  thermal-optical 
surface  properties.  A sleeve  cover  over  the  mast  has  been 
proposed  to  alleviate  the  temperature  gradient  problem. 

(4)  The  rollout  solar  array  requires  slip  rings  to  transfer 
power  from  the  solar  arrays  to  the  spacecraft.  Based  on 
the  present  state  of  the  art,  slip  rings  of  high  power 
capacity  have  not  been  qualified. 

(5)  Mechanically,  the  rollout  solar  array  is  simpler,  uses  less 
parts,  and,  therefore,  is  more  reliable  than  the  foldout 
design. 

(6)  In  general,  the  rollout  solar  array  design  has  some  mechan- 
ical or  performance  advantages  over  the  foldout  design  for 
outbound  mission  applications  while  the  foldout  solar  array 
design  has  some  mechanical  or  performance  advantages  over 
the  rollout  design  for  inbound  mission  applications, 
provided  that  the  blanket  design  is  thermally  equivalent 
for  both  solar  array  designs. 


XII.  CONCLUSIONS 


A parametric  study  to  evaluate  the  effects  of  mechanical  design 
parameters  on  the  performance  of  the  flexible  low-mass,  high-power, 
foldout  and  rollout  solar  arrays  has  been  conducted,  and  data  plots 
and  computer  programs  have  been  generated  which  can  be  used  as  a design 
monograph  for  future  designs. 

The  data  plots  display  (a)  specific  power  in  kW/kg  versus  solar 
array  frequency  for  constant  solar  array  width,  and  (b)  specific  power 
versus  solar  array  width  for  constant  solar  array  frequency.  The  data 
plots  developed  are  for  the  foldout  and  rollout  solar  array  designs 
being  developed  by  Lockheed  Missiles  and  Space  Company  for  Marshall 
Space  Flight  Center  and  by  General  Electric  Space  Systems  for  the  Jet 
Propulsion  Laboratory.  The  data  plots  cover  a power  range  of  10  kW  to 
8 0 kW/ wing . 

Detailed  derivations  of  the  equations  are  included  in  the  . 
appendixes  of  this  report. 

The  parametric  study  required  an  in-depth‘  study  of  the  developed 
and  conceptualized  foldout  and  rollout  solar  array  design  data,  and  the 
development  of  additional  data  and  design  modifications  to  strengthen 
the  credibility  of  both  designs.  In  the  course  of  the  study,  a number 
of  design  equations  had  to  be  developed  and  computer  programs  were 
generated. 
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This  background  provided  a wealth  of  infojnnation  on  both  solar 
array  designs  which  prompted  the  technical  evaluation  and  discussion  of 
their  relative  merits . The  evaluation  was  consistent  with  the  accuracy 
and  scope  of  the  parametric  study  and  was  made  only  to  the  depth  to 
which  design  details  for  the  two  solar  array  configurations  were 
available. 

The  parametric  study  conducted  was  a limited  view  and  evaluation 
of  both  solar  array  designs  as  candidate  power  sources  for  future  high- 
power,  low-mass  missions.  In  the  course  of  this  study  many  assumptions 
had  to  be  made.  It  is  important  to  realize  that  the  data  plots  and 
computer  programs  generated  were  based  on  limited  information.  Further 
analysis  is  necessary  to  evaluate  and  to  understand  the  performance  and 
the  behavior  of  these  solar  arrays  in  the  space  environment.  In  addition 
to  the  analysis,  some  testing  of  small  scale  models  is  recommended  for 
the  verification  of  the  analyses  performed. 


XIII.  IDENTIFICATION  OF  AREAS  FOR  FUTURE  TECHNOLOGY 


This  study  was  limited  to  an  evaluation  of  two  array  concepts  at 
a heliocentric  distance  of  1 AU.  Wherever  possible,  the  equations  have 
been  developed  and  some  data  have  been  generated  for  distances  other 
than  1 AU. 

In  the  course  of  this  investigation  many  assumptions  had  to  be 
made.  This  section  summarizes  future  technology  in  two  basic  categories: 

(1)  areas  of  analysis  and/or  test  to  substantiate  the  assumptions,  and 

(2)  areas  of  the  technology  which  were  beyond  the  scope  of  this  effort 
but  which  require  additional  investigations. 


A.  AREAS  OF  TECHNOLOGY  FOR  VERIFICATION  OF  ASSUMPTIONS  MADE  FOR 

CALCULATION  OF  BLANKET  FLATNESS 

The  derivations  of  the  flatness  criteria  are  based  on  the  assumption 
of  an  ideal  thin  film.  The  behavior  of  the  actual  blanket  when  sub- 
j ected  to  the  various  disturbances  and  misalignments  discussed  in 
Appendix  B should  be  investigated.  This  could  best  be  accomplished  using 
small  scale  testing  and  coupon  tests. 

The  effects  of  non-flatness  due  to  manufacturing  should  also  be 
investigated. 

In  the  course  of  the  investigations  into  the  flatness  criteria,  it 
was  shown  mathematically  that  it  is  advantageous  to  tailor  the  array 
blanket  such  that  its  width  at  the  center,  perpendicular  to  the  tension, 
is  somewhat  less  than  at  the  fixed  edges  where  the  tension  is  applied. 

Such  a design  introduces  stresses  perpendicular  to  the  direction  of 
tension  and  has  the  effect  of  counteracting  the  formation  of  wrinkles 
along  the  length  of  the  blanket.  The  amount  of  such  a reduction  in 
width  and  its  effectiveness  should  be  studied  further. 
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B. 


AREAS  OF  ANALYSIS  FOR  FUTURE  SOLAR  ARRAY  TECHNOLOGY 


The  following  areas  of  investigation  are  identified  as  potential 
candidates  for  advancing  the  solar  array  technology: 

(1)  Dynamic  effects  on  flatness  criteria.  The  effect  of  the 
dynamic  excitations  produced  by  the  control  system  on  the 
solar  array  power  loss  should  be  investigated.  This  effect 
is  control  system  and  trajectory  dependent. 

(2)  Coupled  dynamic  and  thermal  effects  on  structural  integrity. 
At  small  heliocentric  distances,  the  thermal  effects  on  the 
degradation  will  effect  frequency  and,  hence,  potentially 
the  structure/ control  interaction  dynamics  as  a function  of 
trajectory  as  well  as  the  strength  of  the  structural  elements 
of  the  array. 

(3)  For  Earth  orbit  applications  the  possibility  of  thermal 
flutter  should  be  investigated. 

(4)  Extension  of  parametric  study  to  include  other  existing 
design  concepts  such  as  FRUSA. 

(5)  Design  data  for  the  competing  concepts  using  a common  solar 
cell  technology.  This  study  considered  the  arrays  as 
originally  designed  only,  namely,  the  foldout  array  using  a 
nominal  66-W/kg  cell  technology  and  the  rollout  array  using 
a 200-W/kg  cell  technology.  Parametric  data  for  other 
consistent  cell  technology  for  both  arrays  should  be 
generated  such  that  the  specific  power  can  be  directly 
comparable  between  the  two. 

(6)  Analysis  of  nonlinear  effects.  The  array  system  is  highly 
nonlinear.  This  has  been  shown  to  be  the  case  experimentally 
for  the  rollout  configuration  (Ref.  6.)  There  is  no  reason 
to  believe  that  the  foldout  array  does  not  exhibit  similar 
phenomena,  even  though  no  test  data  is  available  for  this 
array.  The  mechanism  for  the  nonlinearities  might  be 
different  due  to  the  different  blanket  construction. 

The  effect  of  such  nonllnearltles  on  the  structure/ controls 
interaction  should  be  investigated.  A first  step  would 
consist  of  a piecewise  linear  analysis  as  compared  to  a 
nonlinear  analysis  to  verify  the  Importance  of  these 
phenomena.  A first  step  in  categorizing  the  problems  of 
nonlinear  phenomena  in  solar  array  is  contained  in  Ref.  6. 

(7)  Testing  methods.  Since  full  scale  verification  of  the  solar 
array  in  earth  gravity  is  impractical,  an  integrated  test 
and  analysis  approach  will  have  to  be  used  for  the  verifi- 
cation of  the  structural  integrity  of  the  array  system. 


45 


The  objective  of  such  an  integrated  approach  would  be  to 
maximize  the  probability  of  success.  Investigations  into 
the  integrated  test/analysis  verification  program  should 
include  feasibility  studies  for  dynamic  testing,  using  a 
reduced  scale  model,  selected  tests  of  components,  and 
possibly  flight  experimented. 

(8)  Moment  compensating  device.  A moment  compensating  device 
for  the  foldout  configurations  should  be  considered.  A 
saving  in  the  boom  weight  can  be  realized  by  eliminating  the 
eccentricity  on  the  extension  mast.  ,The  compensating  device 
does,  however,  add  complexity  and  reduces  reliability.  The 
moment  compensating  device  was  considered  to  be  beyond  the 
scope  of  this  study. 

(9)  Criteria  for  structure  and  control  interaction.  This  study 
was  confined  to  the  use  of  frequency  as  a parameter  because 
guidance  and  control  requirements  traditionally  have  imposed 
frequency  as  a structural  design  criteria.  Frequency  in 
itself  is  not  necessarily  a meaningful  criteria.  A more 
meaningful  criteria,  for  .example,  might  be  the  effective 
mass  for  a particular  normal  mode  at  a given  frequency.  The 
concept  of  effective  mass  has  been  successfully  used  in  load 
analyses  in  the  past. 

An  investigation  as  to  a more  meaningful  criteria  for  solar 
array  control  problems  might  be  beneficial  and  might  lead  to 
weight  savings  if  the  frequency  requirement  can  be  relaxed. 
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FOLDOUT  ARRAY  SPECIFIC  POWER  VS.  FREQUENCY 
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Figure  6(a).  Foldout  Array  Specxfic  Power  vs  Frequency,  10  kW/wing 
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Figure  6(b).  Foldout  Array  Specific  Power  vs  Frequency,  15  kW/wing 
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Figure  6(c).  Foldout  Array  Specific  Power  vs  Frequency,  20  kW/wing 
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Figure  6(d).  Foldout  Array  Specific  Power  vs  Frequency,  25  kW/wing 
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Figure  6(e).  Foldout  Array  Specific  Power  vs  Frequency,  30  kW/wing 
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Figure  6(f).  Foldout  Array  Specific  Power  vs  Frequency,  35  kW/wing 
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Figure  6(g).  Foldout  Array  Specific  Power  vs  Frequency,  40  kW/wing 
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Figure  6(h),  Foldout  Array  Specific  Power  vs  Frequency,  45  kW/wing 
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Figure  6(1) . Foldout  Array  Specific  Power  vs  Frequency,  50  kW/wing 
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Figure  6(3).  Foldout  Array  Specific  Power  vs  Frequency,  55  MJ/wing 
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Figure  6(k).  Foldout  Array  Specific  Fewer  vs  Frequency,  60  kW/wing 
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Figure  6(1).  Foldout  Array  Specific  Power  vs  Frequency,  65  kW/wing 
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Figure  6(m) . Foldout  Array  Specific  Power  vs  Frequency,  70  kW/wing 
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Figure  6(n)-  Foldout  Array  Specific  Power  vs  Frequency,  75  kW/wing 


61 


CTJ  xma;OT)  n— -n— Ofrvut/) 


.00  .01  02  .03  04  .05  06  07 


FREQUENCY  HZ 

POHTR  KG/MC  WIDTH  A WIDTH  B WIDTH  C WIDTH  D WID^H  E WIDTH  F WIDTH  G 

B.ODOOQOO'rOl  6,9999999+00  7.4999998*00  7 9999998+00  8 4999996+00  8 9999996+00  9 4999995+00  9 9999995+00 

JPL  Y,M.D,H,M=78,09.12,17,35  ,1108 


Figure  6(o).  Foldout  Array  Specific  Power  vs  Frequency,  80  kW/wing 


62 


I 


ORIGINAL  PAGE  IS 
OF  POOR  QUAUTY, 


30  35  40  45  50  55 


WIDTH  M 

POWER  KO/WO  FREQ  A FREQ  B FREQ  C FREQ  D 

1 QOQQOaa^'Ol  3 0000000-02  4 0000000-02  5 0000000-02  6 0000000-02 

JPL  Y,H,D,H,H*78.09,22,17.43  ,1103 


Figure  7(a).  Foldout  Array  Specific  Power  vs  Width,  10  kW/wing 
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Figure  7 (b) . Foldout  Array  Specific  Power  vs  Width,  15  kW/wing 
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Figure  7(c).  Foldout  Array  Specific  Power  vs  Width,  20  kW/wing 
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2 SOGOOOD-fOl  2 0000000-02  3 0000000-02  4 0000000-02  5 0000000-02  6.0000000-02 

JPL  Y,M,D,H,M-7e, 10,02, 19,28  ,1108 


Figure  7(d).  Foldout  Array  Specific  Power  vs  Width,  25  kW/wing 
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5.0  B.5  6.0  6.b  7 0 7.5  8 0 

WIDTH  M 

POWER  KG/MG  FREO  A FPEO  B FREQ  C FREQ  D FREQ  E 

3.0D00000+01  2 0000000-02  3 0000000-02  4 0000000-02  5 0000000-02  6 0000000-02 

JPL  Y,M,D,H,M=78.10, 02,19,28  ,1108 


Figure  7(e).  Foldout  Array  Specific  Power  vs  Width,  30  kW/wrng 
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FOLDOUT  ARRAY  SPECIFIC  POWER  VS.  WIDTH 


WIDTH  M 

POWER  KG/WG  FREO  A FREQ  B FREO  C FPEQ  D FREO  E 

3 5000000-*01  2 0000000-02  3 0000000-02  4 0000000-02  5 0000000-02  6 0000000-02 

JPL  Y,H,D,H,M'7B.10.02,19,29  ,1108 


Figure  7(f).  Foldout  Array  Specific  Power  vs  Width,  35  kW/wing 
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FOLDOUT  ARRAY  SPECIFIC  POWER  VS.  WIDTH 


WIDTH  M 

POWER  KO/WC  FREO  A FREO  B FPEQ  C FPEO  D FREO  E FREO  F 

4 0000000-*01  l.OOOOOOO-Oa  2 0000000-02  3 0000000-02  4,0000000-02  5 0000000-02  6.0000000-02 

JPL  Y,H,D,H,M=78, 10,01,18,25  ,1108 


Figure  7(g).  Foldout  Array  Specific  Power  vs  Width,  40  kW/wing 
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FOLDOUT  ARRAY  SPECIFIC  POWER  VS,  WIDTH 


WIDTH  M 

POWER  KG/WG  PREO  A FREO  B FREQ  C FREQ  D FPEO  E FREQ  F 

A 5000000*01  1 0000000-02  2 0000000-02  3 0000000-02  4 0000000-02  5 0000000-02  6 0000000-02 

JPL  Y,M,D,H,H=78,10,01,18,25  .1108 


Figure  7(h). 


Foldout  Array  Specific  Power  vs  Width,  45  kW/wing 
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7 0 7.5  8 0 8.5  9 0 9 5 10  0 


WIDTH  M 

POWER  KG/WC  FREQ  A FREQ  B FREO  C FPEQ  0 FPEQ  E FREQ  F 

5 0000000*01  1 OOODOOO-02  2 0000000-02  3 0000000-02  4 0000000-02  5 0000000-02  6.0000000-02 

JPL  Y,M,D.H.M=78,10. 01. 18,26  ,1108 


Figure  7(i).  Foldout  Array  Specific  Power  vs  Width,  50  kW/wing 
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FOLDOUT  ARRAY  SPECIFIC  POWER  VS.  WIDTH 


WIDTH  M 

POWER  KC/KG  FREO  A FPEO  B FPEO  C FREQ  D FREQ  E FREO  F 

5.5000000+01  1 0000000-02  2 0000000-02  3 0000000-02  4 0000000-02  5.0000000-02  6 0000000-02 

JPL  Y.M,D,H,M+78,10, 01, 18,26  ,1108 


Figure  7(j).  Foldout  Array  Specific  Power  vs  Width,  55  kW/wing 


72 


cn7^'^s:7s  ;oms:oTi  n— ■n—om-ooo 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


70  75  80  85  9.0  9.5  10  0 


WIDTH  M 

POWER  KG/MG  FREQ  A FREO  8 FREQ  C FREQ  0 FREQ  E FREQ  F 

6 0000000-»01  1,0000000-02  2 0000000-02  3 0000000-02  4 0000000-02  5 0000000-02  6 0000000-02 

JPL  Y,M,0,H,M=7e,10,01,13,27  .1108 


Figure  7(k).  Foldout  Array  Specific  Power  vs  Width,  60  kW/wing 
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7.0  75  80  85  90  9.5  10  0 


POWER  KG/WG 
6 5000000*01 


WIDTH  M 

FPEQ  A FREQ  8 FREQ  C FREQ  D FPEQ  E FREQ  F 

1 0000000-02  2 0000000-02  3 0000000-02  4.0000000-02  5 0000000-02  6.0000000-02 

JPL  y.M,D.H,M=78.10,01.18,27  ,1108 


Figure  7(1).  Foldout  Array  Specific  Power  vs  Width,  65  kW/wing 
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FOLDOUT  ARRAY  SPECIFIC  POWER  VS.  WIDTH 


WIDTH  M 

POWER  KG/WG  FREO  A FPEO  B FREQ  C FREQ  D FREO  £ FREQ  F 

7.0000000-»01  1 0000000-02  2 0000000-02  3 0000000-02  4 0000000-02  5 0000000-02  6 0000000-02 

JPl.  Y,M,0,H.H=78.  10.01. 18,27  ,1108 


Figure  7 (m) . Foldout  Array  Specific  Power  vs  Width,  70  kW/wing 
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FOLDOUT  ARRAY  SPECIFIC  POWER  VS.  WIDTH 


t 


WIDTH  M 

POWER  KC/WG  FREQ  A FREQ  8 FREQ  C FREQ  0 FREQ  E FREQ  F 

7 5000000-01  1 0000000-02  2 0000000-02  3 0000000-02  4 0000000-02  5 0000000-02  S 0000000-02 

JPL  Y,M,D,H,M=7a,10,01.18,28  ,1108 


Figure  7(n).  Foldout  Array  Specific  Power  vs  Width,  75  kW/wing 
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FOLDOUT  ARRAY  SPECIFIC  POWER  VS.  WIDTH 


WIDTH  M 

POWER  KG/WC  FREQ  A FREQ  B FREQ  C FREQ  0 FREQ  E FREQ  F 

a ooQoooo-^oi  1 ooooooo-oa  a ooooooo-oa  3 0000000-02  ■»  0000000-02  5 0000000-02  s ooooooo-oa 

JPL  Y,H,D,H,M*78, 10,01. 18.23  ,1108 


Figure  7(o).  Foldout  Array  Specific  Power  vs  Width,  80  kW/wing 
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ROLLOUT  ARRAY"  SPECIFIC  POWER  VS.  FREQUENCY 


FREQUENCY  HZ 

POWER  KW/KG  WIDTH  A WIDTH  B WIDTH  C WIDTH  D WIDTH  E WIDTH  F WIDTH  C 

1.0000000*01  3 0000000*00  3 4993999*00  3.9999999+00  4 4999999*00  4 9999999*00  5.4999999*00  5 9999999*00 

JPL  Y,M.D.H,H=78,11. 08, 21,04  ,1100 


Figure  8(a).  Rollout  Array  Specific  Power  vs  Frequency,  10  kW/wing 
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OP  Poof  ® 
^ ^^OOR  QUALITY 


.01 

02 

03  04 

05 

06 

.07 

08 

FREQUENCY  HZ 

POWER  KW/KG 
1.5000000*01 

WIDTH  A WIDTH  B 

3.0000000*00  3 4999999*00 

width  c width  d 

3 9999999*00  4 4999999*00 

WIDTH  E 
4 9999999*00 

WIDTH  F 
5 4999999*00 

WIDTH  G 
5 9999999*00 

JPL  Y.H.D,H.H=78. 11,08.21,04  ,1108 


Figure  8(b).  Rollout  Array  Specific  Power  vs  Frequency,  15  kW/wing 
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ROLLOUT  ARRAY  SPECIFIC  POWER  VS.  FREQUENCY 


FREQUENCY  HZ 

POWER  KW/KG  WIDTH  A WIDTH  B WIDTH  C WIDTH  0 WIDTH  E WIDTH  F WIDTH  C 

2.0000000*01  “i. 0000000*00  4 4939999*00  4 9999999*00  5 4999999*00  5 9999999*00  6 4999999*00  $ 9999999*00 

JPL  Y,H,D,H,M=78,11.08,21,04  ,1108 


Figure  8(c).  Rollout  Array  Specific  Power  vs  Frequency,  20  kW/wing 
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ROLLOUT  ARRAY  SPECIFIC  POWER  VS,  FREQUENCY 


FREQUENCY  HZ 

POWER  KW/KC  WIDTH  A WIDTH  B WIDTH  C WIDTH  D WIDTH  E WIDTH  F WIDTH  0 

2 5000000*01  “i  9995999*00  5 4999999*00  5 9999999*00  6 4999999*00  6 9999999*00  7 4999998*00  7 9999998*00 

JPL  Y.M.D,H,M=78,11, 08,21, 04  ,1108 


Figure  8(d).  Rollout  Array  Specific  Power  vs  Frequency,  25  kW/wing 
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ROLLOUT  ARRAY  SPECIFIC  POWER  VS.  FREQUENCY  • 


FREQUENCY  HZ 

POWER  KW/KC  WIDTH  A WIDTH  B WIDTH  C WIDTH  D WIDTH  E WIDTH  F WIDTH  C 

3 0000000*01  4 9993999*00  5 4999999*00  5.9999999*00  6 4999999*00  6 9999999*00  7 4993999*00  7.9999999*00 

JPL  Y.M.D.H,M=78,ll,08,ai,04  .1108 


Figure  8(e).  Rollout  Array  Specific  Power  vs  Frequency,  30  kW/wing 
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05 
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POWER  WM/KG 
3 5000000"01 

width  a 
6 0000000-00 
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6 49d9d99-»00 

WIDTH  C WIDTH  D 

6 9999SS5,Q0  7 4SS9398-O0 

WIDTH  E 
7 9999996-00 

WIDTH  F 
8 4999996-00 

NIDTH  0 
5 9999996’ 

JPL  Y,H,D,H,M=7S,ll,0e,21,04  ,1106 


Figure  8(f),  Rollout  Array  Specific  Power  vs  Frequency,  35  kW/wing 
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ROLLOUT  ARRAY  SPE'C  I F I C POWER  VS.  FREQUENCY 

28 


27 


26 


25 


24 


23 


22 


21 


.20 


19 


.18 

00  01  02  03  04  05  06  .07 

FREQUENCY  HZ 

POWER  KW/KC  WIDTH  A WIDTH  B WIDTH  C WIDTH  D WIDTH  E WIDTH  F WIDTH  G 

4 0080000*01  6 0000000*00  6.4399999*00  6 9999999*00  7.4999998*00  7 9999998*00  8.4999996*00  8 9999996*00 

JPL  Y,H,D,H,M=78, 11,08,21,04  ,1108 


Figure  8(g).  Rollout  Array  Specxfic  Power  vs  Frequency,  40  k¥/wing 
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00  01  02  03  .04  05  OS 


FREQUENCY  HZ 

POWER  KW/KC  WIDTH  A WIDTH  B WIDTH  C WIDTH  D WIDTH  E WIDTH  F WIDTH  C 

4 5000000-*0l  6 0000000»00  6.4999999*00  6 9999999*00  7 4999998*00  7 9999998*00  8 4999996*00  8.9999996*00 

JPL  Y,H,D.H,H=7e,ll, 08.21.04  .1108 


Figure  8(h).  Rollout  Array  Specific  Power  vs  Frequency,  45  kW/wing 
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ROLLOUT  ARRAY  SPECIFIC  POWER  VS.  FREQUENCY 


FREQUENCY  HZ 

POWER  KW/KO  WIDTH  A WIDTH  B WIDTH  C WIDTH  D WIDTH  E WIDTH  F WIDTH  C 

5 ODOQOOO^Ol  6.9999999+00  7 4999998+00  7,9999998*00  8 4999996*00  9 9999996*00  9.4999995*00  9.9999995*00 

JPL  Y,H,D,H,M»78,U,0a,ai,06  ,1109 


Figure  8(i).  Rollout  Array  Specific  Power  vs  Frequency,  50  kW/wing 
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00  01  02  03  04  05  .06  07 

FREQUENCY  HZ 


POWER  KW/KG  WIDTH  A WIDTH  B WIDTH  C WIDTH  D WIDTH  E WIDTH  F WIDTH  G 

5 5000000+01  6 9999999+00  7.4999998+00  7 9999998+00  8 4999995+00  8 9999996+00  9 4999995+00  9.9999995+00 

JPL  Y,M,0,H,«=78,11,08,21,05  .1108 


Figure  8(j).  Rollout  Array  Specific  Power  vs  Frequency,  55  kW/wing 
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ROLLOUT  ARRAY  SPECIF iC  POWER  VS.  FREQUENCY 


FREQUENCY  HZ 

POWER  KW/KG  WIDTH  A WIDTH  B WIDTH  C WIDTH  0 WIDTH  E WIDTH  F WIDTH  C 

6. 0000000*01  6 9999999«00  7 4999998*00  7 9999998*00  6 4999996*00  8 9999996*00  9 4999995*00  9 9999995*00 

JPL  Y,M,D,H,H*7e,n,08,21,0S  ,1108 


Figure  8(k).  Rollout  Array  Specific  Power  vs  Frequency,  60  kW/wing 
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00 
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6.5000000-01 
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7 4999998-00  7.9999998-00  8 4999996-00 
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8.9999996-00 

WIDTH  F 
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WIDTH  G 
9 9999995-00 

JPL  Y,H,D,H.M=78.n,08.2X,0S  ,1103 


Figure  8(1).  Rollout  Array  Specific  Power  vs  Frequency,  65  kW/wing 
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ROLLOUT  ARRAY  SPECIFIC  POWER  VS.  FREQUENCY 


FREOUENCY  HZ 

POWER  KW/KG  width  A WIDTH  B WIDTH  C WIDTH  D WIDTH  E WIDTH  F WIDTH  G 

7.0000000»01  6.9993999*00  7 4999998+00  7 9999999+00  8. 4999996+00  8.9999996*00  9 4999995*00  9.9999995*00 

JPL  y,«,D,H.H=7a,ll, 08,21, 05  .1108 


Figure  8(m).  Rollout  Array  Specific  Power  vs  Frequency,  70  k¥/wing 
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ROLLOUT  ARRAY  SPECIFIC  POWER  VS.  FREQUENCY 


FREQUENCY  HZ 

POWER  KM/KG  HIOTH  A WIDTH  B WIDTH  C WIDTH  D WIDTH  E WIDTH  F WIDTH  C 

7.5000000-01  6 9999999»00  7 499999S«00  7 9999998*00  8 <1999996*00  8 9999996*00  9 4999995*00  9,9999995*00 

JPL  T.H.D.H.M^Ta.U. 08.21, 05  ,1108 


Figure  8(n).  Rollout  Array  Specific  Power  vs  Frequency,  75  kW/wing 


91 


ROLLOUT  ARRAY  SPECIFIC  POWER  VS.  FREQUENCY 


FREOUENCY  HZ 

POWER  KH/KG  WIDTH  A WIDTH  B WIDTH  C WIDTH  D WIDTH  E WIDTH  F WIDTH  0 

e.0000000->01  6 9993909.00  7.4999998.00  7.999999S.0Q  S 4999996.Q0  8.999999S.00  9. 4999995*00  9,9999995*00 

JPL  Y,n,D,H,M<78, II, 09,91,05  ,1109 


Figure  8(o).  Rollout  Array  Specific  Power  vs  Frequency,  80  kW/wing 
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3 0 3.5  4.0  4 5 5 0 5 5 6.0 


WIDTH  M 

POWER  KG/MO  FREQ  A FREO  B FREQ  C FREQ  D 

1 0000000«Ol  3.0000000-02  4 0000000-02  5 0000000-02  6 0000000-02 

JPL  y,M,D,H.M=78, 11.09,16,10  ,1108 


Figure  9(a).  Rollout  Array  Specific  Power  vs  Width,  10  kW/wing 
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ROLLOUT  ARRAY  SPECIFIC  POWER  VS.  WIDTH 


WIDTH  M 

POWER  KG/UG  FREO  A FREO  B FREQ  C FREO  D 

1 5000000+01  3 0000000-02  4,0000000-02  5 0000000-02  6.0000000-02 

JPL  Y,M,D,H.M=78,n. 09,16,14  ,1108 


Pigure  9(b).  Rollout  Array  Specific  Power  vs  Width,  15  kW/wing 
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ROLLOUT  ARRAY  SPECIFIC  POWER  VS.  WIDTH 


WIDTH  M 

POWER  KO/WG  FREQ  A FREO  B FREQ  C FREQ  D FREQ  E FREQ  F 

2 0000000*01  1 5000000-02  2 0000000-02  3 0000000-02  4 0000000-02  5.0000000-02  6.0000000-02 

JPL  Y,M,0,H.M>78,11. 09.09,33  ,110B 


Figure  9(c).  Rollout  Array  Specific  Power  vs  Width,  20  kW/wing 
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ROLLOUT  'ARRAY  SPECIFIC  POWER  VS.  WIDTH 


WIDTH  M 

POWER  KG/MG  FREO  A FREQ  B FREQ  C FREQ  D FREQ  E FREQ  F 

2 5000000-01  1 5000000-02  2 0000000-02  3 0000000-02  4.0000000-02  5 0000000-02  6 0000000-02 

JPL  Y.«.D.H,M=78.11.09.09.39  ,1108 


Figure  9(d).  Rollout  Array  Specific  Power  vs  Width,  25  kW/wing 
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WIDTH  M 

POWER  KG/WG  FREO  A FREO  B FREO  C FREQ  D FREQ  E FREQ  F 

3 0000000*01  1 5000000-03  2 0000000-02  3 0000000-02  4 0000000-02  5 0000000-02  6 0000000-02 

JPL  Y.«,D.H,M=7e,n. 09,09.45  ,1108 


Figure  9(e).  Rollout  Array  Specific  Power  vs  Width,  30  kW/wing 
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ROLLOUT  ARRAY  SPECIFIC  POWER  VS.  WIDTH 


WIDTH  M 

POWER  KG/WC  FREQ  A FREQ  B FREO  C FREQ  D FREQ  E FREQ  F 

3 5000000«01  1.0000000-02  2.0000000-02  3 0000000-02  4 0000000-02  5.0000000-02  6.0000000-02 

JPL  y,«,D,H,M«7e,n,09,0B,3O  ,110S 


Figure  9(f).  Rollout  Array  Specific  Power  vs  Width,  35  kW/wlng 
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ROLLOUT  ARRAY  SPECIFIC  POWER  VS.  WIDTH 


WIDTH  M 

POWER  KC/WC  FREO  A FREO  B FREO  C FPEQ  D FPEQ  E FPEO  F 

0000000*01  1 0000000-02  2 0000000-02  3 0000000-02  4.0000000-02  5 0000000-02  6.0000000-02 

JPL  Y,H,D,H.H=7B,11, 09, 08,31  ,1108 


Figure  9(g).  Rollout  Array  Specific  Power,  vs  Width.,  40  kW/wing 
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ROLLOUT  ARRAY  SPECIFIC  POWER  VS.  WIDTH 


WIDTH  M 

POWER  KG/WG  FREQ  A FREQ  B FREQ  C FREQ  D FREQ  E FREQ  F 

<1  5000000*01  1 0000000-02  2 0000000-02  3 0000000-02  4.0000000-02  5 0000000-02  6.0000000-02 

JPL  Y.M,D,H,H*7S,11, 09, 08,31  ,1108 


Figure  9(h).  Rollout  Array  Specific  Power  vs  Width,  45  kW/wing 
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WIDTH  M 

POWER  KG/WG  FREQ  A FREQ  B FREQ  C FREO  D FREQ  E FREQ  F 

5 0000000*01  1 0000000-02  2 0000000-02  3 0000000-02  4 0000000-02  5.0000000-02  6 0000000-02 

JPL  y.M,D,H.M=78, 11,09, 08,32  ,1108 
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ROLLOUT  ARRAY  SPECIFIC  POWER  VS.  WIDTH 


WIDTH  M 

POWER  KG/WG  FREO  A FREQ  B FREQ  C FPEQ  0 FREQ  E FREQ  F 

5.5000000*01  1.0000000-02  2.0000000-02  3 0000000-02  4.0000000-02  5.0000000-02  6 0000000-02 

JPL  y,M,D,H,M“7S,ll, 09,08, 33  ,1103 


Figure  9(j).  Rollout  Array  Specific  Power  vs  Width,  55  kW/wing 
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JPU  Y,«,D,K,M=78,H.09,08,24  ,1103 


Figure  9(k).  Rollout  Array  Specific  Power  vs  Width,  60  kW/wing 
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JPL  Y,M,D.H,M«78,11, 09,08, 34  .1108 


Figure  9(1)*  Rollout  Array  Specific  Power  vs  Width,  65  kW/wxng 
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Figure  9(m).  Rollout  Array  Specific  Power  vs  Width,  70  kW/wing 
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ROLLOUT  ARRAY  SPECIFIC  POWER  VS.  WIDTH 


WIDTH  M 

POWER  KG/MC  FREQ  A FREQ  B FREQ  C FREQ  D FREQ  E FREQ  F 

7 5000000*01  1 0000000-02  2 0000000-02  3 0000000-02  4 0000000-02  6.0000000-02  6.0000000-02 

JPL  Y,n,D,H,rt=7e,ll,09,08,36  ,1100 


Figure  9(n).  Rollout  Array  Specific  Power  vs  Width,  75  kW/wing 
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Figure  9(o).  Rollout  Array  Specific  Power  vs  Width,  80  kW/wing 
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APPENDIX  A 


WEIGHT  SUMMARY  FOR 
THE  BASELINE  CONCEPTUAL 
DESIGN  CONFIGURATIONS 

The  Appendix  contains  the  basic  wexght  data  used  in  the  study.  It 
is  divided  into  two  sections.  Section  I contains  the  original  array  weights 
as  reported  by  the  conceptual  design  contractors.  The  weight  as  adjusted 
to  account  for  the  modifications  is  summarized  in  Section  II. 

I.  ORIGINAL  ARRAY  WEIGHTS 

1.  FOLDOUT  ARRAY 

The  original  weight  summary  for  the  foldout  array  is  shown  in 
Tables  A-I  through  A“III  for  the  12.5,  30,  and  60  kW/wing  configura- 
tion, respectively.  These  tables  are  taken  directly  from  References 
12  and  13.  Table  A-I  represents  a much  more  detailed  weight  break- 
down than  either  Table  A-II  or  Table  A-III.  This  reflects  the  depth 
to  which  the  conceptual  design  studies  were  conducted.  The  12.5  kW/ 
wing  foldout  configuration  was  studied  in  much  more  detail  than  the 
other  two . 

Also  note  that  contingencies  are  included  in  Table  A-I,  where 
the  other  two  configurations  contain  no  contingencies. 

2.  ROLLOUT  ARRAY 

The  original  weight  summary  for  the  rollout  array  is  given  in 
Tables  A- IV  and  A-V  for  the  10  kW/wing  and  60  kW/wing  configuration, 
respectively.  These  tables  are  taken  directly  from  References  14 
and  15. 


TABLE  A-I  -SEP  SOLAR  ARRAY  WEIGHT 


ITEM 

NO. 

COMPONENT  TREE 

ESTIMATED 

WEIGHT 

(KG) 

Required  Module  Weight 

Design  Weight 

184.11 

1.0 

Mast 

32.04 

1.1 

Canister 

16.31 

1.2 

pi 

L-| 

Mast  Element 

15.73 

2.0 

Guide  Wxre  Mechanism 

.725 

2.1 

Wire  (31.6  M)  (1) 

.001 

2.2 

Negator  (2) 

.455 

2.3 

Wire  Reel  (1) 

.111 

2.4 

h 

P 

:i 

q 

Negator  Hub  (1) 

.066 

2.5 

b 

3 

Negator  Reel  (2) 

.053 

2.6 

W 

C/3 

Shaft  (3) 

.026 

2.7 

<! 

Washers 

.007 

2.8 

a 

o 

Panel/Wire  Retainer  (42) 

.006 

3.0 

M 

H 

u 

Intermediate  Tension  Mechanism 

1.50 

3.1 

Wire  (21.7  M) 

.001 

3.2 

H 

Negator  (2) 

1.132 

3.3 

Wire  Reel  (1) 

.081 

3.4 

§ 

Negator  Hub  (1) 

.139 

3.5 

H 

CO 

Negator  Reel  (2) 

.103 

3.6 

JS 

Ec] 

Shaft  (3) 

.038 

3.7 

H 

lx! 

Washers 

.006 

4.0 

Pd 

Full  Tension  Mechanism 

.325 

4.1 

Wire  (1  M) 

.001 

4.2 

Negator  (4) 

.139 

■ 

Wire  Reel  (1) 

.013 

1 

Negator  Hub  (1) 

.045 

1 

Negator  Reel  (4) 

.074 

1 

Shaft  (5) 

.048 

1 

Washers 

.005 

SUMMARY  - 12.5  kW/wing 


CONT. 

FACTOR 


WEIGHT  WITH 
CONTINGENCY 
FACTOR  (KG) 


NO. 

PER 

MODULE 


WEIGHT/ 

MODULE 

(KG) 


1 


190.00 


.15 


36.85 


1 189.71 

1 36.85 


.15 


.83 


2 


1.66 


.15 


1.725 


2 


3.45 


15 


37 


2 


74 


TABLE  A-I  (CONT’D)  - 12.5  kW/wing 


COMPONENT  TREE 


Tension  Transfer 
Pulleys  (6) 

Brackets  (6) 

Pxns  (6) 

Mast  Txp  Fitting 
Support  (1) 

Brace  (2) 

Cover  Assembly 

Honeycomb  Panel  (1) 

Skxn  (2) 

Gore  (1) 

Sides 

Adhesive 

Preload  Dxstrxbution  Structure  (2) 
Load  Transfer  Swxnt  Links  (4) 
Preload  Lever  Arm  (4) 

Tube  (1) 

Fittxngs  (2) 

Pxvot  Pins  (12) 

Toggle  Assy.  (4) 

Outer  Lxnk 
Inner  Link 
Clevis 
Spring 
Pxn 

Pad  (1) 

Adhesive 


ESTIMATED 

WEIGHT 

(KG) 


WEIGHT  WITH  NO.  -WEIGHT/ 
CONT.  CONTINGENCY  PER  MODULE 

FACTOR  FACTOR  (KG)  MODULE  (KG) 


7.45 

5.60 

1.98 

.62 

.23 

.47 

2.36 

.08 

1.29 

.15 

.17 

.04 

.105 

.006 

.004 

.002 

.001 

.012 

.13 

.21 
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TABLE  A-I  (CONT'D)  - 12.5  kW/wing 


ITEM 

NO. 

COMPONENT  TREE 

ESTIMATED 

WEIGHT 

(KG) 

CONT. 

FACTOR 

WEIGHT  WITH 
CONTINGENCY 
FACTOR  (KG) 

NO. 

PER 

MODULE 

WEIGHT/ 

MODULE 

(KG) 

8.0 

Container 

10.10 

.15 

11.62 

1 

11.62 

Honeycomb  Panel  (1 ) 

3.26 

8.1 

Skin  (2) 

1.80 

8.2 

Core  (1) 

.63 

8.3 

Edging 

.44 

8.4 

Inserts 

.45 

Adhesive 

. 44 

9.0 

£h 

Triangular  Beam 

6.34 

9.1 

Skin  (2) 

2.66 

9.2 

W 

Bulkhead  (2) 

.33 

9.3 

cn 

w 

Longeron  (3) 

1,00 

9.4 

<J 

Support  Fxtting  (4) 

.41 

9.4.1 

o 

Fitting  (4) 

.30 

9.4.2 

Roller  (4) 

,05 

9.4.3 

O 

H 

Pin  (4) 

.06 

9.5 

at 

Perimeter  Shield  (1) 

1.13 

9.6 

Pad  (1) 

.35 

9.7 

Adhesive 

.46 

10.0 

Support  Struts 

1.21 

.15 

1.39 

1 

1.39 

JLO  • J. 

Long  (2) 

.50 

10.2 

Medium  (2) 

, .41 

10.3 

Short  (2) 

.16 

TABLE  A-I  (CONT'D)  - 12,5  kW/wing 


ITEM 

NO. 

— 

COMPONENT  TREE 

ESTIMATED 

WEIGHT 

(KG) 

CONT. 

FACTOR 

WEIGHT  WITH 
CONTINGENCY 
FACTOR  (KG) 

NO. 

PER 

MODULE 

WEIGHT/ 

MODULE 

(KG) 

11.0 

1 

Solar  Cell  Blanket 

113.18 

.04 

117.71 

117.71 

11.1 

■ 

Upper  Leader 

.14 

11.2 

Upper  Attach  Bar 

.16 

11.3 

Bottom  Tension  Dist.  Bar 

.65 

11.4 

Intermediate  Tension  Dist.  Bar 

.26 

11.5 

Lower  Leader 

.17 

11.6 

y 

h 

A 

Panel  (4) 

112.270 

11.6.1 

Substrate  W/Pad  - 

P 

C 

0 

W/Stiffenlng 

.531 

11.6.2 

<1 

Solar  Cells  (3060) 

1.171 

11.6.3 

Cover  Adhesive  (3060) 

.130 

11,6.4 

2 

Coverslide  (3060) 

.845 

11.6.5 

Hinge  (2) 

.058 

11.6.6 

f 

Hinge  Pin  (1) 

.003 

Total 

2.738 

12.0 

Interconnect  Harness 

5.59 

.05 

5.87 

1 

5.87 

FCC  Power 

5.22 

FCC  (Instrumentation) 

.25 

Receptacles  (4) 

.12 

13.0 

Misc.  Nuts  & Bolts 

.90 

.10 

.99 

1 

.99 

TABLE  A- I I 

30  kW/wing  PLANAR  SOLAR  ARRAY  WEIGHT  SUMMARY,  200  W/kg 


Component 

Weight  (kg) 

No.  Req’d/Wing 

Wing  Weight  (kg) 

Blanket  Assembly 

44.90 

2 

89.8 

Panels  (40) 

36.15 

Hinges  (40) 

1.7 

Tension  Distribution  (1) 

0.45 

Leader 

0.6 

Harness 

6.0 

Blanket  Tension  & Control  ; 

3.4 

2 

6.8 

Cover 

3.02 

2 

6.0 

Container 

5.78 

2 

11.6 

Blanket  Padding 

0.03 

78 

2.34 

Mast 

23.6 

1 

23.6 

Tip  Fitting 

0.7 

1 

0.7 

Wing  Position  Boom 

9.0 

1 

9.0 

Total  Wing  Weight 
Total  Array  Weight 

149.84  kg 
299.7  kg 
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TABLE  A-III 

60  kW/wing  PLANAR  SOLAR  ARRAY  WEIGHT  SUMMARY,  200  W/kg 


Component 

Weight  (kg) 

No.  Req' d/Wing 

Wing  Weight  (kg) 

Blanket  Assembly 

70.00 

2.5 

175.0 

Panels  (64) 

58.23 

Hinges  (64) 

2.72 

Tension  Distribution  (1) 

0.45 

Leader 

0.6 

Harness 

8.0 

Blanket  Tension  & Control 

4.0 

2.5 

10.0 

Cover 

4.4 

2.5 

11.0 

Container 

9.24 

2.5 

23.12 

Blanket  Padding 

0.03 

158.0 

4.74 

Mast 

60.0 

1 

60.0 

Tip  Fitting 

1.0 

1 

1.0 

Position  Links 

2.5 

2 

5.0 

Wing  Position  Boom  . 

10.0 

1 

10.0 

Total  Wing  Weight 
Total  Array  Weight 

299.86  ' 
599.72 

TABLE  A-IV  ROLLOUT  10  kW/wing  WEIGHT  SUMMARY 


Subsystem 

Item  No. 

Item 

Unit  Weight 
(kg) 

Quantity 
per  10  kW 

Total  Weight  (kg) 

Rollout 

Holdout 

Electrical 

1 

Solar  Cell 

94  X 10“^ 

160,000 

15.04 

15.04 

2 

Substrate 

1.4 

2 

2.80 

2.80 

3 

Adhesive 

1.08 

2 

2.16 

2.16 

4 

Cover  Material 

2.97 

2 

5.94 

5.94 

5 

Interconnects 

.87 

2 

1.72 

1.72 

6 

Bus  Strips 

.17 

2 

.34 

.34 

7 

Slip  Ring  Assembly 

1.43 

2 

2.86 

- 

8 

Cable 

.15 

2 

.06 

. 06 

Subtotal 

31.22 

28.36 

Mechanical 

Drum 

2.95 

2 

5.9 

- 

Shaft 

.22 

2 

.44 

- 

Bearings 

.10 

6 

.60 

- 

Container,  Blanket 

3.48 

2 

- 

6.36 

14 

Truss 

.51 

2 

- 

1.03 

15 

Center  Support 

2.23 

1 

2.23 

2.07 

16 

Pad  and  Valve 

.82 

2 

- 

1.64 

Subtotal 

9,17 

11.10 

Array 

17 

Boom 

.91 

1 

1.07 

1.07 

Structure 

18 

Header 

.90 

1 

.77 

.77 

19 

Leading  Edge  (LEM) 

1.06 

2 

2.12 

2.12 

20 

End  Strip 

.05 

4 

.20 

21 

Misc.  Hardware 

- 

« 

.50 

.50 

Subtotal 

4.66 

4.66 

Actuators 

22 

Boom  Deployer 

3.18 

1 

3.18 

3.18 

23 

Tension  Motor 

.60 

2 

1.20 

- 

24  , 

Tension  Spring 

.24 

1 

.24 

.24 

Net  Weight 

M iH  I ■ 

5%  Tolerance  & Contingency 

2.38 

Total  Weight  Estimate 

, 

Specific  Pow^r  (Watts/kg) (BOL) 

201.3 
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TABLE  A-V.  ROLLOUT  60  kW/ wing  WEIGHT  SUMMARY 


ITEM 

UNIT 

MASS  (KG) 

• QUANTITY 
PER  WING 

TOTAL 

PER  WING  (KG) 

ELECTRICAL 

- 

' 

SOLAR  CELLS 

78  X 10-6 

985,344 

76.86 

SUBSTRATE 

8.71 

2 

17.42 

ADHESIVE 

6.61 

2 

13.21 

COVER  MATERIAL  (1  MIL) 

11.09 

2 

22.17 

INTERCONNECTS 

4.82 

2 

9.65 

BUS  STRIPS 

2.19 

2 

4.39 

SLIP  RING  ASSY 

2.26 

2 

4.52 

CABLES 

0.2 

2 

0.40 

CONNECTORS 

0.04 

6 

0.24 

RELAYS 

0.03 

24 

0.72 

CONTROLS  MODULES 

0.20 

2 

0.40 

SUBTOTAL 

149.98 

MECHANICAL 

DRUMS 

5.25 

2 

10.50 

SHAFT  ASSY 

3.22 

2 

6.44 

BEARINGS 

0.15 

6 

0.90 

CENTER  SUPPORT 

8.92 

1 

8.92 

TENSION  MOTORS 

11.76 

2 

23.52 

MAST  DEPLOYER 

31.00 

1 

31.00 

SUBTOTAL 

81.28 

ARRAY  STRUCTURE 

MAST 

36.40 

1 

36.40 

LEADING  EDGE  MEMBER 

0.98 

2 

1.96 

HEADER 

1.98 

1 

1.98 

SUBTOTAL 

40.34 

TOTAL  WEIGHT  PER  WING  = 271,6  kg 

SPECIFIC  POWER  = 223.5 -WATTS /kg 

MASS  CONTINGENCY  (15%)  = 40.7  kg 

SPECIFIC  POWER  (WITH  CONTIN.)  = 194.5  WATTS/kg  ’ 


II.  MODIFIED  ARRAY  WEIGHTS 


1.  FOLDOUT  ARRAY 

The  wexghts  for  the  foldout  array  have  been  adjusted  to 
account  for  the  minor  modifications  in  the  conceptual  designs  made  by 
JPL.  These  weights  for  the  three  power  levels  are  shown  in  Tables  A-VI 
through  A~VIII.  These  data  contain  no  contingencies. 

2 . ROLLOUT  ARRAY 

Tables  A- IX  and  A-X  contain  the  weight  breakdown  for  the 
rollout  configuration  as  modified  by  JPL. 
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TABLE  A-VI 

WEIGHT  BREAKDOWN  FOR  THE  FOLDOUT  UNBROKEN  ARRAY 
12.5  kw/Wing  Array 


Weight,  kg 

Blanket  113  ..18 

Contaxner  10.1 

Support  Truss  1.21 

Interconnect  Harness  5.59 

Box  Cover  4 . 5 

Cover  Latch  0.90 

Mast  Tip  Fitting  0.73 

Tension  Transfer  Mechanism  0.02 

Full  Tension  Mechanism  . 64 

Intermediate  Tension  Mechanism  3.0 

Guide  Wire  Tensxon  Mechanism  1.48 

Mast  15.73 

Mast  Canister  16.31 

Miscellaneous  Hardware  0.9 

TOTAL  174.29 

TABLE  A-VII 

WEIGHT  BREAKDOWN  FOR  THE  FOLDOUT  UNBROKEN  ARRAY 
30  kw/Wing  Array 

Weight,  kg 

Blanket  226.17 

Container  20 . 20 

Support  Struts  1.63 

Interconnect  Harness  11.18 

Box  Cover  9 . 01 

Cover  Latch  1.79 

Mast  Tip  Fxttxng  0.87 

Tension  Transfer  Mechanism  .04 

Full  Tension  Mechanism  .75 

Intermediate  Tension  Mechanism  1.48 

Guide  Wire  Tension  Mechanism  .50 

Mast  5.0 

Mast  Canxster  4.7 

Miscellaneous  Hardware  . 9 

TOTAL  284.22 


TABLE  A-VIII 


WEIGHT  BREAKDOWN  FOR  THE  FOLDOUT  BROKEN  ARRAY 
60  kw/Wing  Array 


Blanket 

Container 

Support  Struts 

Interconnect  Harness 

Box  Cover 

Cover  Latch 

Box  Hinges  & Latches 

Post  Deploy  Cover  Latch 

Mast  Tip  Fitting 

Tension  Transfer  Mechanism 

Full  Tension  Mechanism 

Intermediate  Tension  Mechanism 

Guide  Wire  Tension  Mechanism 

Box  Deployment  Device 

Mast 

Mast  Canister 


Weight , kg 
454.66 
40.96 
2.48 
22.36 
18.15 
2.41 
2.56 
.14 
1.35 
.05 
.95 
.68 
5.12 

.005  Torque  (in  lbs.) 
20.6 
12.1 


TOTAL 


584.57  + .005T 
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TABLE  A-IX 
WEIGHT  BREAKDOWN 
for  the 

Rollout  10  kw/Wing  Array 


Weight,  kg 

Blanket 

28.00 

Slip  Ring  Assembly 

2.85 

Cable 

0.06 

Drum 

5.90 

Shaft 

0.44 

Bearings 

0.60 

Center  Support 

2.23 

Mast 

1.07 

Header 

0.77 

Leading  Edge 

2.12 

End  Strip 

0.20 

Misc.  Hardware 

0.50 

Mast  Canister 

3.18 

Tension  Motor 

1.50 

Mast  Sleeve 

.41 

TOTAL 

49.83 
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TABLE  A-X 

WEIGHT  BREAKDOWN  FOR.  THE  BROKEN 
FOLDOUT  60  kw/Wing  Array 

Weight , kg 

Blanket  143.70 

Slip  Ring  Assembly  4.54 

Cables  1.76 

Drum  10.50 

Shaft  6.44 

Bearings  0.90 

Center  Support  8.92 

Mast  36.40 

Header  1.98 

Leading  Edge  1.96 

Misc.  Hardware  *50 

Mast  Canister  31.00 

Tension  Motor  23.6 

Mast  Sleeve  3.49 

Drum  Deployment  Hinges  & Structure  & Lock  1.41 

Drum  Deployment  Mechanism  1.56 

Header  Hinge  & Lock  0.30 


TOTAL  278.96 
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APPENDIX  B 


INVESTIGATIONS  INTO  THE  DEFINITION  OF  FLATNESS  CRITERIA 

This  appendix  contains  the  mathematical  derivations  for  the  flatness  criteria 
and  the  associated  power  loss.  Since  several  investigators  have  pursued  flatness 
criteria, the  appendix  is  divided  into  several  sections  summarizing  the  findings 
of  each.  The  sections  are  self-contained,  and  the  subject  matter  of  some  of  the 
investigations  overlap.  The  assumptions  in  some  derivations  differ  slightly. 

The  conclusions  of  all  these  investigations  agree  however  that  at  1 AU  the  esti- 
mated power  loss  due  to  an  out  of  flatness  of  the  array  is  negligible. 

Where  applicable  the  equations  are  derived  as  a function  of  temperature  and 
can  be  used  to  evaluate  out-of-flatness  and  power  loss  at  various  distances  from 
the  sun  once  the  array  temperatures  are  known. 

The  following  subjects  are  treated  in  the  appendix. 

Section  I On  the  Flatness  of  Thin  Films 

Section  II  Flatness  Criteria  for  Solar  Arrays 

Section  III  Blanket  Out-of-Flatness  due  to  Boom  Thermal  Distortion 

Since  the  subject  of  flatness  in  solar  arrays  has  apparently  not  been  sys- 
tematically evaluated,  the  material  presented  in  this  appendix  is  considered  to  be 
a first  step  or  a basis  for  further  investigations,  especially  in  the  area  of 
dynamics  of  very  low  frequency  structures  on  the  effect  on  power  loss.  This 
subject  was  not  addressed  in  the  parametric  study.  Some  preliminary  investiga- 
tions into  the  dynamics  of  solar  arrays  are  treated  in  References  16  through  19. 
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APPENDIX  B 
SECTION  I 


ON  THE  FLATNESS  OF  THIN  FILMS 
Dr.  Mlchail  Zak 
SUMMARY 

The  effect  of  out-of-flatness  of  thin  films  on  the  power  loss  of  solar 
arrays  is  examined.  The  out-of -flatness  is  assumed  to  be  caused  by  a gravity 
field,  uniform  pressure  loading,  or  thermal  loads  as  well  as  film  wrinkling  due 
to  non-uniform  tension,  non-uniform  temperature  distribution  and  non-parallel 
supports. 

The  derivation  of  the  equations  relating  power  loss  to  the  various  causes  of 
film  non-uniformity  is  based  on  some  simplified  assumptions  which  are  clearly 
stated.  An  ideal  thin  film  is  assumed  throughout  all  derivations. 

1.  The  Cause  of  the  Formation  of  Wrinkles  in  Thin  Films 

It  can  be  shown,  Ref.  18  and  19,  that  wrinkles  in  thin  films  appear  as  a 
result  of  film  instability.  The  direction  of  the  wrinkles  run  orthogonal  to  the 
direction  of  principal  compression.  Figure  Bl. 


Figure  Bl. 


T 


Analytically  this  condition  can  be  expressed  as 


T T 
11  22 


< T 


12 


(Bl) 


where  T^2>  "^22  stress  field  of  the  film.  Equation  (Bl)  is 

valid  only  for  an  ideal  film  (without  bending  stiffness  and  with  an  infinitesimal 


thickness).  This  limitation  makes  it  impossible  to  study  the  internal  geometry 
of  the  wrinkles  within  the  framework  of  the  model  for  an  ideal  film.  This  type 
of  model  does  allow  the  introduction  of  the  following  relationship: 


y T 0, 

h = max  (1,1-e  ) 


< 0 


(B2) 


where  h is  the  relative  average  bulge  of  the  film  as  a result  of  the  compression, 
and  is  the  principal  deformation  (strain)  of  compression.  This  relationship 
can  be  derived  from  the  mass  balance.  Figure  B2. 


-£(1  +e°)- 


ho? 


Figure  B2, 


Jlh  = £hQ  (l+e°)?i  ; « 1 - 

1 + 


(B3) 


Thus, 


'Xi  0 

h = 1 if  £ > 0 


if<£ 


0 


< 0 


2.  The  Internal  Geometry  of  Wrinkles 

The  internal  geometry  of  wrinkling  can  be  studied  by  considering  the  finite 
thickness  of  the  film.  Figure  B3.  Then  the  effective  angle  of  the  wrinkled  zone 
can  be  determined  from  the  relationship 

tan  a = ?i  - 1 (B4) 


0RlGmA.b 
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Figure  B3. 


Hence 


cos  a = — 

Vl  + 


(B5) 


or 


cos  a = 


1-^8° 

2 


(B6) 


The  cosine  of  the  effective  angle  a which  defines  the  loss  of  solar  energy 
is  expressed  by  means  of  the  film  deformation  and  subsequently  can  be  intro- 
duced instead  of  as  a variable  in  the  film  equations. 

3.  Flatness  Criteria 

According  to  Lambert's  cosine  law  the  loss  of  ray  energy  absorbed  by  the 
surface  is  proportional  to  the  expression 

1 - cos  <f)  (B7) 
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where  <|)  is  the  angle  between  the  ray  and  the  normal  to  the  surface. 

Assuming  that  in  the  ideal  theoretical  case  rays  fall  normal  to  the  plane  of 
the  solar  array  we  can  introduce  the  criterion  of  flatness  from  the  energy  loss 
point  of  view  as 


E = 


1 

a 


- cos  (f) 


da 


(B8) 


where  a is  the  surface  area  of  the  array  and  g^,  g^  are  coordinates  defining  the 
location  of  a point  on  that  array  surface.  Equation  (B8)  is  valid  provided  the 
solar  flux  is  uniform  at  the  surface.  The  function  (j)  (g^,g2)  is  obtained  from 
the  solution  of  the  equations  of  equilibrium  of  the  film. 

It  is  advantageous  to  divide  the  surface  of  the  films  into  regions 


O = a'  + a"  + o'"  (B9) 

where 

o' 

O" 

o" 

then 

= & (BIO) 


is  the  surface  with  curvature  but  without  wrinkles 
is  the  surface  with  wrinkles  but  without  curvature 
is  the  surface  with  wrinkles  and  curvature 


where  6 is  the  angle  between  the  normal  of  the  undeformed  and  deformed  film, 
Figure  B4. 


Figure  B4. 


. 1 0 \ 0 
= a = arccos  I 1 - y e e 


(BID 


and  using  Equation  (B9) 


= B + a 


(B12) 


Hence,  using  Equation  (B8) 


J'  &^Cgj^»g2)  dcr"*  ^ J'  C§1*§2^ 


L 


+ I I B^(gj^,82)  + (gj^,82) 


da 


(B13) 


Furthermore  it  can  be  shown  that  8 and  depend  on  the  tension  T,  the  change  in 
temperature  A0  and  the  Installation  accuracy  Thus  we  have 


E = f(T,A9,D 


(B14) 


The  requirement  to  minimize  the  energy  loss,  E,  leads  to  the  requirement  to 
optimize  the  parameters  T,  A0,  and  C according  to  Equation  (B14) . 

This  optimization  will  be  developed  in  the  following  sections • 


4.  Smooth  Thin  Film  in  a Gravity  Field 

The  equation  of  a film  with  small  curvature  in  a gravity  field  can  be 
written  as 


y = (x-b)  , z = 0 (AB=b)  (B15) 

0 

where  Tq  is  the  tension,  b is  the  film  length,  p.is  the  film  density  and  g is  the 
gravitational  acceleration.  The  coordinate  system  is  defined  in  Figure  B5* 
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Figure  B5.  Thin  Film  Subjected  to  Uniform  Pressure  and  Acceleration 
Loading  Perpendicular  to  Plane  of  the  Film 

Equation  (B15)  is  valid  for  » pgb.  The  following  relationships  can  be 
deduced  from  Equation  (B15): 


tan  B ==  (2x-b) 

0 


(B16) 


(B17) 


(B18) 


Consequently  the  loss  of  energy  is  inversely  proportional  to  the  square  of  the 
tension  and  the  expression 


c 24  ' ' 
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is  an  expression  of  the  flatness  criterion  for  a smooth  film  in  a gravity  field 
or  any  other  uniform  loading  such  as  solar  pressure.  Figure  B6  shows  a plot  of 
E versus  the  dimensionless  parameter  1q/F  for  the  range  of  interest. 

The  criterion  can  be  expressed  in  other  forms.  If  the  film  length  H,  is 
introduced  the  following  relationships  can  be  derived; 


Figure  B6.  Power  Loss  Due  to  Uniform  Loading  Acceleration 
or  Solar  Pressure 
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Hence 


E 


(B20) 


If  it  is  assumed  that  the  film  is  elongated  uniformly  as  a result  of  a 
uniform  heat  flux 


AS,  AS,  .. 


(B21) 


Then  according  to  Equation  (B20)  one  obtains 


Consequently  a temperature  increase  reduces  the  efficiency  of  the  film 
surface  if  the  slack  due  to  thermal  expansion  is  not  compensated  for.  The  most 
pronounced  reduction  in  power  occurs  at  small  (2./b  - 1)  and  Ae.  Note  that  in  the 
case  considered  above  the  flatness  can  be  restored  by  compensating  for  the  slack 
which  was  caused  by  film  elongation.  Since  most  solar  arrays  contain  a constant 
tension  device,  the  above  case  is  only  of  interest  if  the  device  should  fail  and 
the  distance  between  supports  is  kept  constant.  Figures  B7(a)  and  B7(b)  show  the 
effect  of  temperature  and  strain  rate  for  non-constant  tension  films.  These 

_5 

curves  have  been  generated  for  Kapton  film,  a = 2 x 10  in/in/°C,  and  are  repre- 

6 2 

sentative  of  solar  array  strains  with  E = 0.43  x 10  Ib/in  for  Kapton. 

If  it  is  assumed  that  the  heat  flux  is  non-uniform  across  the  width  of  the 
film,  6,  then  the  elongations  can  be  approximated  by 


Ae  = Ae^  | (B23) 

0 0 

Neglecting  the  effect  of  local  transverse  tension  which  can  appear  halfway 
across  the  width  as  a result  of  the  formation  of  double  curvature  and  which  is 
exactly  zero  at  the  film  edge,  one  concludes  that  the  principal  direction  of  the 
longitudinal  tension  is  not  changed.  In  this  case  Equation  (B19)  is  applicable 
and  Equation  (B22)  now  becomes 
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1 dz 


(B24) 


Power  loss  as  a function  of  temperature  variation  across  the  film  width  is  shown 
in  Figure  B7 (c)  for  Kapton  film. 

Note  that  the  results  of  Figure  B7 (c)  can  be  obtained  from  Figure  B7 (a) 

with 


Ae„ 


1 

2 


(B25) 


In  contrast  to  the  previous  case,  however,  the  loss 
rected  by  increasing  the  tension  since  the  latter  is  not 


of  power  cannot  be  cor- 
unif orm. 


Figure  B7 (c) . Effect  of  Temperature  Variation  Across 
Width  on  Power  Loss 
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5.  Wrinkled.  Film  in  a Gra,vity  Field 

a)  Non-Uniform  Tension  across  the  Film  Width 

It  wxll  be  assumed  that  the  tension  varies  along  the  width  linearly, 

T = Tq  + At  -|  (B26) 

The  shape  of  the  film  depends  only  on  the  highest  tension  value  T^,  due  to  the 
assumption  that  the  film  extension  is  negligible.  If  any  tension  value  T(z) 
would  determine  the  shape  of  any  line  z = constant,  the  film  would  have  double 
curvature,  which  is  in  contradiction  of  the  original  assxamption  that  the  Gauss 
curvature  is  zero.  For  inextensible  films  the  Gauss  curvature  does  not  change 
at  all. 

Hence  the  length  of  the  film  is  defined  by 


S,  = b 


1 + 


1_ 

12 


T^  + at 


^0 


(B27) 


The  contraction  of  the  lines  z = constant  can  be  written  in  the 
following  form 


At 

T 

0 


(f-^) 


(B28) 


Then  the  additional  power  loss  as  a result  of  the  formation  of  wrinkles  can  be 
evaluated  by 
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The  power  loss  as  a function  of  tension  variation  across  the  film  width  is 
plotted  in  Figure  B8. 


b)  Variable  Angle  of  Gravity  Vector  to  Blanket  Surface 

First  the  extreme  case  will  be  considered  wherein  the  gravity  vector 
is  in  the  plane  of  the  film  perpendicular  to  the  length  of  the  film.  This  case 
is  illustrated  in  Figure  B9. 

It  can  be  shown  that  as  a first  approximation  the  lines  of  direction 
for  the  principal  tension  can  be  considered  as  free  threads  and  equations  (B15) 
and  (B16)  are  valid.  The  contraction  of  the  film  along  the  width  can  be 
expressed  as: 


e 


0 


cos  3~1 


n2 


^ (2x-b) 


(B30) 


Figure  B8.  Effect  of  Tension  Variation  Across  Width  on  Power  Loss 
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WRINKLED  ZONES 


I ACCELERATION 

Figure  B9.  Thin  Film  Subjected  to  Acceleration  Loading  in 
the  Plane  of  the  Film 


and  using  Equation  (B13) 


E 


PAGE  IS 


(B31) 


Now  the  more  general  case  when  the  gravity  vector  slopes  to  a line  along  the 
width  of  the  film  by  an  angle  y will  be  considered.  This  case  is  illustrated  in 
Figure  BIO. 

For  this  case  Equations  (B18)  and  (B31)  can  be  superimposed  leading 

to; 


E 


24 


cos  Y + 


80 


sin  Y 


(B32) 


Figures  Bll(a)  and  Bll(b)  show  the  effect  of  the  sloping  film  on  the 
loss  of  power. 
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Figure  Bll(b).  Power  Loss  due  to  Acceleration  Loading  for 
Various  Angles 


c)  Non-Parallel  In-Plane  Supports 

If  the  supports  are  assumed  to  be  non-parallel  in  the  plane  of  the 

film  by  an  angle  A, contraction  at  the  edge  of  the  film  will  occur.  Figure  B12. 

This  can  be  defined  by 


e°  - S 

D 


(B33) 


Then  using  Equation  (B13) 


E- 


2b 


/ 


b , 2 ,4 

=4- 


(B34) 


Power  loss  as  a function  of  the  misalignment  angle  is  shown  in 


Figure  B13. 
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Figure  B15.  Power  Loss  as  a Function  of  Non-Parallel 
Out  of  Plane  Supports 

e)  Parallel  Shift  between  Supports 

The  film  is  subjected  to  pure  shear  by  an  in-plane  relative  linear 
displacement  of  the  supports.  See  Figures  B16  and  B17. 

It  can  be  shown  that  such  a shear  deformation  is  equivalent  to  an 
extension  e along  AB  (X  = 45°) 

£ = X {1  ~ V2)  (B38) 

and  a corresponding  contraction  £^  in  a direction  orthogonal  to  AB 

£°  = ^ (V2  - 2)  (B39) 

Since  the  edges  of  the  film  are  free,  two  stress  regimes  are  formed: 
the  Stressed  Zone  I and  the  Slack  Zone  II. 
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Performing  a simple  geometric  transformation  the  width  of  the  stressed 
zone  CD  can  be  evaluated  as  follows: 

CD  = A=6+b(^r-l)  :^>1  (B40) 

D 

The  fraction  of  the  area  which  is  stressed  is  given  by 

n = f - 1 (B41) 

Hence,  as  a result  of  the  contraction  of  the  stressed  zone  and  the  formation  of 
wrinkles  we  have 

+ = (B42) 

For  sufficiently  long  (high  aspect  ratio)  films  the  stressed  area  degenerates 
into  a line  (A  = 0,  s'"  = 0), 

If  6/b  > 0,  we  arrive  at  the  situation  shown  in  Figure  B17.  Only  the 
diagonal  will  be  under  tension.  The  other  areas  will  be  slack.  The  contraction 
of  the  slack  area  in  the  direction  AD  can  be  evaluated  by  the  following: 


g.0  ^ Vb^  + (5-ba; 

Vb^  + 


b6 


b^  + 6^ 


(B43) 


Hence, 


(B44) 


A plot  of  the  power  loss  as  a function  of  parallel  shifts  of  the  supports  for 
various  aspect  ratios  is  shown  in  Figure  B18. 
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Figure  B18.  Power  Loss  as  a Function  of  Parallel  Shift  Between  Supports 

6.  Formulation  of  the  Flatness  Criteria 

Summarizing  the  results  of  the  previous  sections  the  following  requirements 
on  the  film  parameters  can  be  defined: 


where  is  the  required  surface  efficiency. 
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APPENDIX  B 
SECTION  II 


FLATNESS  CRITERI'A  FOR  SOLAR  ARRAYS 
Dr.  J.C.  Chen 

The  out-of-flatness  of  the  solar  array  will  be  considered  as  arising  from 
four  sources,  namely: 

1.  Local  Effects 

A thxn  membrane  mounted  on  a rigid  frame  will  be  considered.  The 
membrane  deforms  due  to  the  loads  applied  on  its  surface. 

2.  Global  Effects 

The  entire  solar  array  will  be  considered  as  a membrane  whose  stiff- 
ness  is  provided  by  the  tension  applied  at  the  edges.  Due  to  the 
elongated  configuration,  the  solar  array  will  be  approximated  as  a 
one  dimensional  structure. 

3.  Manufacturing  Effects 

The  effects  of  initial  out-of -flatness  to  the  deformation  due  to 
external  loads  will  be  considered. 

4.  Thermal  Effects 

Due  to  the  temperature  gradient,  AT,  the  membrane  will  expand.  The 
in-plane  expansion  will  cause  out-of-plane  slacks  once  the  external 
load  is  applied.  The  relationship  between  the  temperature  gradient 
AT  and  the  resulting  out-of-plane  deformation  will  be  obtained. 

In  all  three  cases,  the  external  loading  is  due  to  the  steady  state 
(constant)  acceleration  and/or  the  solar  pressure.  The  loading  is  assumed  to 
be  normal  to  the  membrane  surface. 

The  effects  of  the  out-of-flatness  are  related  to  the  efficiency  of  the 
solar  array.  The  efficiency  is  defined  as  the  cosine  of  the  surface  due  to 
out-of-flatness. 
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Fxgure  B19.  Membrane  Schematic 


w(x,y)  = w^h  sin  sin  = out-of-plane  deformation 


0.643 


\ + 1 


Eh^  / 


membrane  thickness 
panel  length 
panel  width 

external  loads  normal  to  the  surface 

Modulus  of  Elasticity 
b 

aspect  ratio  = — 


Efficiency  = 
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Figure  B20(a).  Non-Dimensional  Deflection  and  Efficiency  - Local  Effects 
Example:  Foldout  Array  Panel  by  LMSC 


a = 157.5  in. 
b 

h = 10 


29.78  in. 
-3 


E = 4. 3 X 10  psi 

p = 1.27  X 10"^  lb /in? 

-3 

Acceleration  =10  g 
q = p • Acc.  = 1.27  X 10  ^ lb /in? 

ob  1.27  X 10  ^ X 29.78  „ 

= P = 8.796  X 10 

4.3  X 10^  X 10 


+ 1 


= 0.00675 


Y^  + 1 


= 0.9987 
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Figure  B21.  Non-Dimensional  Efficiency  - Global  Effects 
Example;  For  the  LMSC  Foldout  Array 


a = 157.5  in. 

L = 11221  X 10^  in. 
q = 1.27  X 10  ^ psi 
T = 3.0  lbs 


max 


0.0041 


Efficiency  = 0.999  ss  1.0 


\ 


3.  Manufacturing  Effects 

Initial  out-of-flatness  may  exist  due  to  the  manufacturing  defects.  These 
effects  will  be  expressed  mathematically  as  the  initial  deflections  normal  to 
the  surface,  (x,y),  which  is  a function  of  the  surface  coordinates  x,  y. 

Next',  it  will  be  asstuned  that  the  initial  deflection  (x,y)  can  be 
expanded  into  a Fourier  series : 
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- 1 g V (^)  ) <“«> 

Due  to  the  nature  of  the  external  loading  on  the  membrane  the  first  term  in  the 
series  (m  = n = 1)  is  the  most  important  term;  therefore, 

WqCx.y)  = Aq  sin  sin  (B50) 

Again  the  deflection  due  to  the  external  loading  will  be  expressed  as 

w(x,y)  = A sin  sin  (B51) 


The  efficiency  is  defined  as: 


Figure  B22.  Non-Dimensional  Efficiency  - Manufacturing  Effects 
4.  Thermal  Effects 

The  out-of-plane  deflection  will  be  assumed  as 

w(x,y)  = A sin  (-^)  sin  (B53) 
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The  area  of  the  deformed  surface  is 


However, 


Let 


dx  dy 


= ab  + 


TT 


(■ 


a^+h^\ 

ab  / 


(B54) 


(B55) 


(B56) 


the  area  due  to  in-plane  thermal  expansion  is 

Area  = (l+aAT)a  • (l-KsAT)b  = (1+aAT)^  ab  ab  + 2aAT  • ab  (B57) 


Area  = Area 


(B58) 


Efficiency  = cos 


max 


(B59) 
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(B60) 


8w 
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max 


4b 
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a +b 
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3w 

9y 

max 


V 
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a = 157.5  in. 
b = 29.78  in. 
a = 2.0  X 10“-^  in/in/°C 
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1 2 5 10  20  50  100 

£n  (AT) 

0 0.6932  1.6094  2.3026  2.9957  3.9120  4.6052 
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0.9998  0.9997  0.9992  0.9984  0.9968  0.9920  0.9841 
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Figure  B23.  Non-Dimensional  Efficiency  ~ Thermal  Effects 
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5.  Governing  Equations  and  Solutions  for  the  Membrane 

y 


Figure  B24.  Membrane  Schematic 

The  well-known  Von  Karman  large  deflection  plate  equation  will  be  used. 

(B61) 


(B62) 


^ „2„2  , 3^F  8^w  „ 

D V V w = q + r-  - 2 r— r — ^ 


2 2 
9 F a w 

2 2 
9x  9y 


2 2 

V^V  F = Eh 


r / ->2  \2 

^2 

-^2  ” 

1 3 ^ 

9 w 

9 w 

\9x9y/ 

9x^ 

^ 2 

J 

where 


= Harmonic  operator 


(B63) 


w = deflection  in  z-direction  (normal  to  the  membrane  surface) 
E = Modulus  of  elasticity 
h = Membrane  thickness 

q = External  loading  normal  to  the  surface 
F = Stress  function  defined  as 


N = 

X 


2 

9 F 
a 2 

ay 


N = 

y 


9^F 

9x^ 


N 


xy 


9^F 

9x9y 


N . N , N are  the  in-plane  stresses  in  the  x,  y directions  and  the  in-plane 
x’  y xy 

shear  stress,  respectively. 
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D = 


Eh' 


12  (1-V  ) 


= bending  rigidity  where  V is  the  Poisson’s  ratio. 


Because  of  the  thinness  of  the  membrane,  it  will  be  assumed  that  h ^ 0. 

Equations  (B61)  and  (B62)  are  nonlinear  in  nature;  therefore, only  the 
approximate  solutions  will  be  sought.  The  Galerkin's  procedure  will  be  used  to 
obtain  the  approximate  solution.  Let 


w 


(x,y)  = A sin  (-^)  sin 


(B64) 


Note;  Equation  (B64)  satisfies  the  boundary  conditions. 

Substituting  Equation  (B64)  into  Equation  (B62) , one  obtains 


f(x,y)  = a cos 


(^) 


+ 3 cos 


(^) 


(B65) 


where 


Eh  .2  o Eh  ,2 

““3272^  "®-32  — * 

b a 


(B66) 


Next,  substituting  Equations  (B64)  and  (B65)  into  Equation  (B61) , one  obtains: 


q + 


4it 


2i,2 

a b 


a cos 


(^)  + ^ (^)  ^ (^)  (?■)  = ° 


Equation  (B67)  will  be  multiplied  by  a weighting  function  which  will  be 


n - m (^) 


(B68) 


and  integrated  over  the  entire  surface. 
The  resulting  equation  is 


^ (b/a)2  (a+«  A 


(B69) 
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Let 


A = W • h.,  and 
o 

Y = — = aspect  ratio  , then 


6,  Solutions  for  Initial  Imperfection  (Manufacturing  Defects) 
Let 


(B70) 


w(x,y)  = Wg(x,y)  + w(x,y)  (B71) 

where  w^  is  the  initial  imperfection,  and  w is  the  deformation  due  to  external 
loads.  Let 

00  00 

^ (^)  (T-) 

m=l  n=l 


w(x,y)  = A sin  sin  (B73) 

Equation  (B72)  assumes  that  the  initial  Imperfection  can  be  expanded  into  a 
double  Fourier  series.  In  view  of  the  deflection  shape  as  expressed  by 
Equation  (B73)  and  because  of  the  orthogonality  condition,  the  dominating  term 
in  the  initial  imperfection  series  will  be  the  one  with  m = n = 1. 

Therefore,  let 

Wg(x,y)  ^ Aq  sin(~)  sin  (B74) 


Upon  substitution  of  Equations  (B73)  and  (B74)  into  (B62),  the  stress 
fmction  can  be  obtained  as 


f(x,y)  = a cos 


+ 3 cos 


(B75) 
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where 


2 2 
— Eha  -K  Ehb 

^ 32  ,2  ^ 32  2 *•^0'*'^^ 

b a 


(B76) 


Using  Galerkins  procedure  as  described  previously,  one  obtains 


+ 3k  ^ + 2A„A  - 0.2663  _ ^ 


y'^+i 


= 0 


(B77) 


Let 


X = - (A+Aq) 


then 


\ ^ T7Vi^ 


Y +1  Eh" 


(B78) 


7.  One  Dimensional  Membrane  (String  for  Global  Effect) 


Figure  25.  String  Schematic 


,2 

T ^ 

7^“  P 

dx 


(B79) 


1 2.  2 ^ 

w = - j ^ X + c^x  + 


(B80) 
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Boundary  Conditions 


w = 
w(x) 


at  X = 0,L 


1 _pL 

2 T 


= ^ (L-x) 


(B81) 
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APPENDIX  B 
SECTION  III 

BLANKET  -OU-T-OF-F-LATNESS-  DUE  TO  BOOM  THEEMAL  DISTORTION 


An  estimate  of  the  effect  of  boom  longeron  differential  temperature  on 
blanket  out-of -flatness  will  be  made. 

Assume  that  the  boom  can  be  represented  by  a cantilevered  beam  as  follows: 


Figure  B26.  Undeformed  Lattice  Boom 


Let  the  length  of  the  beam  along  the  neutral  axis  at  some  nominal  temperature  Tq 
be 

Assume  that  longerons  B and  C are  at  a uniform  higher  temperature  and 
longeron  A is  at  a lower  temperature  and  that  the  temperature  difference  is  at 
At.  The  boom  will  then  assume  a shape  as  shown  in  Figures  B27  and  B28. 


Let  r be  the  radius  of  the  beam  at  the  neutral  axis  and  y be  the  angle  the 
blanket  deflects  from  the  undeformed  position. 

It  is  assumed  that  the  blanket  tension  acts  along  the  neutral  axis  of  the 

beam 


a 


0 


r0 


(B82) 
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£ = (r-ah)  9 


£ + A£  = (r+bh)  9 


from  (B83)  and  (B84) 


_ (£+aA£)h 
^ ~ A£ 


A£  £ 


9 = 


0 


(£+aA£)  h 


A£  = a £ AT 
A£  5s  a £q  At 

6 ^0 
^ 2 2(£+aA£)  h 


(B83) 

(B84) 

(B85) 

(B86) 

(B87) 

(B88) 
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or  since 


0<a<l  ' Jl  + aAasiJlQ 


a Zq  At 
“2h 


(B89) 


Equation  (B89)  relates  the  angular  displacement  of  the  blanket  to  the  differen- 
tial temperature  of  the  boom  for  an  unloaded  blanket.  Since  the  boom  is  sub- 
jected to  a load  from  the  total  blanket  tension  P_„,  the  shear  load  F_  on  the 
boom  is 

Fg  = sin  Y (B90) 

or  for  small  y 


F 


S 


Y 


(B91) 


and  the  additional  angle  introduced  by  beam  deflection  can  be  derived  from  the 
force  deflection  characteristics  for  the  out-of-plane  boom/blanket  combination 


f = 


(B92) 


where  F_„  is  the  total  blanket  tension  and  El  define  the  boom  stiffness 

i5l  * 


8 z: 


u = 


24EI  - Fg^  Aq 


Y = 


u " ^0  ^ ^BT 
^0  24EI  - Fgy  Z^ 


M. 


24-^-  1 
"bt^o 


ORIGINAL  PAGE  K 
OP  POOR  QUALITY 


(B93) 


(B94) 


(B9S) 
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introduce 


P 

cr 


tt^EI 


and 


(B96) 


(B97) 


YT| 

0.304  - 0.125  n 


the  total  blanket  deflection  due  to  thermal  deformation  is  then 


- Y + Y - 0.304  -'^O.  125  o)  ^ 

/o.304  + 0.875  Ti\  ^ ^0 
\ 0.304  - 0.125  n/  ' 2h 


For  coilable  lattice  booms 


h-|E 


/ 0.304  + 0.875  n \ ^0 

" \ 0.304  - 0.125  n / 3B 


(B98) 

(B99) 

(BlOO) 

(BlOl) 

(B102) 


and  the  power  loss 

E - 1 - 

The  above  derivation  neglects  any  out-of-plane  stiffness  due  to  the  cant 
angle  and  is  hence  conservative  giving  what  is  believed  to  be  an  upper  bound  on  Y.^ 
and  £ for  the  GE  rollout  conceptual  design.  The  LMSC  foldout  concept  has  an 
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eccentric  loading  on  the  mast.  The  above  derivation  should  again  give  a 
conservative  estimate  since  the  thermal  distortion,  which  is  much  smaller  than 
that  for  the  GE  boom,  tends  to  compensate  for  the  boom  eccentric  loading. 
Figure  B29  shows-  the  variation  in  degrees  as  a function  of  the  dimensionless 
parameter  a At/3R  for  typical  values  of  interest. 

0.2  <T\  £ 1.0 

a = 2.9  X 10”^  in. /in./"C 

1°C  £ At  £ 30“C 
^0 

50  <-—  < 500 
' — K “ 


Figure  B29.  Blanket  Rotation  due  to  Boom  Thermal  Distortions 


B-44 


APPLICATION  TO  EXISTING  DESIGNS 
1,  GE  Rollout  Design 
10  kw/wing 

El  - 1.854  X 10^  lb-in? 
£ = 677  xn. 

AT  = ll‘’C 


R = 2.5  in. 

Load  = = 3.2  lb 

P =4.0 
cr 

n = 0-8 


a £ AT 

— 2.88  X 10" 

JK 


Y,j  = 1.42  X 10  ^ rad  = 0.81  deg 


E = 1.0  X 10 


-4 


60  kw/wing 


El  = 52  X 10^  lb-in? 


£ = 2382  in. 


At  = 11 '’C 
R = 10  in. 
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Load  = 2Fjj  = 55.2  lb 


2.  LMSC 
12.5 


P = 90.45 
cr 


n = 0.61 


a L AT  „ 

= 2.42  X 10“-^ 


= 8.90  X 10"^  rad  - 0.51  deg 


E = 4.0  X 10' 


-5 


Poldout  Design 


kw/wing 


El  = 22  X 10^  Ib/in? 


S,  = 1244  in. 


AT  = 6°C 


R = 7,5  in . 
Load  = 22  lb 


P = 140.3  lb 
cr 


n = 0.16 


a £q  At 
3R 


9.63  X 10 


f 
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= 1.50  X 10~^  rad  = 0.09  deg 

— “6 

E = 1.2  X 10 

30  kw/wing 

El  = 1.52  X 10®  lb-in? 

i = 1257  in. 

AT  = 6°C 

E,  = 3.5  in. 

Load  = 3 lb 

P = 9.5  lb 
cr 

n = 0.32 

a At  o 

= 2.08  X 10"^ 

= 4.59  X 10  ^ rad  =0.27  deg 
E = 1.1  X 10“^ 

60  kw/wing 

El  = 9.95  X 10®  lb-in? 
a = 2000  in. 

AT  = 6°C 
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R = 5.5  in. 

Load  = 5 lb 

P =24.3  lb 
cr 

n = 0.21 


a At 


= 2.12  X 10 


= 3.72  X 10  ^ rad  = 0.21  deg 
E = 6.7  X 10~^ 
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APPENDIX  C 


THERMAL  ANALYSES 


The  thermal  analyses  performed  in  support  of  this  study  were  aimed  at 
providing  temperature  level  and  distribution  of  the  extensible  array  boom  ele- 
ments and  of  the  solar  array  cell  blankets.  While  the  current  study  focuses  on 
array  performance  at  a heliocentric  distance  of  1 AU,  the  thermal  studies  were 
extended  to  cover  0.3  to  0.5  AU. 


I.  THERMAL  ANALYSES  OF  THE  EXTENSIBLE  BOOMS 


1.  Boom  Temperature  Level  as  a Function  of  Heliocentric  Distance  for  the 
LMSC  Foldout  Solar  Array 


In  the  LMSC  solar  array  design,  the  extensible  boom  is  shaded  from  the  sun 
by  the  solar  cell  blanket  as  shown  in  Figure  Cl.  So,  the  boom's  primary  thermal 
radiative  couplings  are  with  the  anti-sun  side  of  the  solar  array  and  cold,  black 
space.  Furthermore,  since  any  given  mast  element  (e.g.,  longeron,  batten,  etc.) 
is  physically  close  to  the  very  large  solar  array,  its  geometric  form  factor  to 
the  array  is,  to  first  order,  1/2.  Consequently,  if  end  effects  are  ignored, 
only  minor  temperature  deviations  between  elements  would  be  expected.  For  these 
conditions,  the  energy  balance  for  element  i becomes:  < 


i,a 


(Cl) 


where 

T - absolute  temperature 
Sf  - Hot  tel  script-F 
F - form  factor 
E - emittance 

and  subscripts 

a - array  substrate  (anti-sun  side  of  solar  cell  blanket) 
i - mast  element 
s - space 

Noting  that 

£.  = + ^.  , 

X x,x  x,a  x,s 


where 


. 

1.  X 


0 (since  F,  . = 0) 

X.  X 


‘C-2 


and 


i.a 


e.£  F. 

X a x,a 


e.e 
1 a 


(1/2), 


Equation  (Cl)  reduces  to 


(C2) 


The  LMSC  solar  cell  is  qualified  only  up  to  140° C.  This  establishes  the  upper 
limit  for  T^  which  will  probably  be  achieved  by  off-sun  rotation  of  the  array  at 
small  heliocentric  distances.  Temperatures  of  the  solar  array  substrate  (made 
of  Kapton  with  Sg  = 0.74)  at  1 and  5 AU  are  about  46  and  -131°C,  respectively. 
With  the  aid  of  Equation  (C2) , the  mast  element  temperature  level  is  no  greater 
than  49°C  at  small  heliocentric  distances,  is  -24°C  at  1 AU,  and  drops  to  -162°C 
at  5 AU. 


2.  Boom  Temperature  Level  as  a Function  of  Heliocentric  Distance  for  the 
GE  Rollout  Solar  Array 

A cursory  thermal  analysis  indicated  the  advisability  of  covering  the  GE 
rollout  array  boom  with  a thermal  sleeve  to  avoid  significant  temperature  non- 
uniformity. The  analysis  assumes  that  such  a sleeve  will  be  used  for  the  mast  of 
the  rollout  concept. 


SUMMARY 


The  thermal  effect  of  covering  the  GE  solar  array  mast  with  a 1 mil  thick, 
aliuainized  Teflon  sleeve  for  the  purpose  of  avoiding  significant  temperature 
non-uniformity  was  investxgated.  It  was  concluded  that  temperature  differences 
between  mast  longerons  (which  affect  mast  straightness)  could  be  limited  to  20°C 
or  less  over  the  heliocentric  distance  range  of  0.3  to  5 AU.  Much  larger  tem- 
perature differences  could  potentially  occur  if  no  sleeve  were  used. 


a.  Introduction.  One  of  the  concerns  in  the  design  of  large  scale,  high 
power/low  mass  (flimsy)  solar  arrays  is  the  potential  for  thermally  induced  dis- 
tortion of  the  array  deployment  boom.  To  the  extent  that  boom  straightness 
determines  the  shape  of  the  cell  blanket,  boom  distortion  results  in  loss  of 
electrical  power  delivered  by  the  array.  From  this  point  of  view,  temperature 
differences  in  the  boom  are  undesirable. 
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A number  of  factors  can  produce  temperature  non-uniformities  in  the  GE, 
V-stiffened  rollup  array  boom  (see  Figure  G2) . First,  the  boom  is  exposed  to 
direct  solar  irradiation.  Consequently,  spatial  variations  in  surface  radiation 
properties  a and  e can  lead  to  significant  temperature  non-uniformity  - 
particularly  at  small  heliocentric  distances  (e.g.,  0.3  AU)  where  solar  fluxes  are 
extremely  high.  A second  consideration  is  the  sensitivity  to  geometric  position 
of  a mast  -longeron  since  this  determines  its  "vi®<r"  of  cold,  black  space.  It  can 
be  shown  that  such  view  factors  to  space  can  vary  from  about  0.5  to  nearly  1 with 
relatively  minor  positional  changes.  Translated  into  thermal  consequences,  if 
for  example  a = 0.2  and  e = 0.85,  temperature  differences  between  longerons  may 
exceed  50“C  at  0.3  AU  due  to  this  effect  alone.  The  third  and  potentially  most 
severe  factor  is  partial  solar  shading  of  the  mast  which,  at  small  heliocentric 
distances,  can  cause  temperature  differences  exceeding  lOO^C. 

In  an  attempt  to  arrive  at  a design  modification  which  would  reduce  poten- 
tial temperature  differences  between  longerons,  a proposal  has  been  made  to  con- 
sider enclosing  the  mast  in  a cylindrical  sleeve  made  of  a 1 mil,  aluminized 
Teflon  film  which  could  be  deployed  simultaneously  with  the  solar  cell  blanket. 
This  section  documents  the  thermal  analysis  of  that  concept. 


b.  Analysis . Since  the  sleeve  is  a very  thin  plastic,  circumferential 
conduction  is  negligible,*  For  the  sake  of  simplification,  the  sleeve  is  assumed 
to  have  an  unobscured  view  of  space  and  its  inside  surface  is  assumed  to  have  a 
high  emittance  coating.  The  sleeve  then  provides  the  radiative  thermal  environ- 
ment which  the  longerons  "see"  and  which  determines  their  temperatures.  Con- 
versely, however,  the  longerons  influence  the  sleeve  temperature  distribution  in 
a negligible  manner.  Under  these  circumstances,  the  heat  balance  for  the  sleeve, 
shown  in  Figure  C3,  is  given  by 


e-bZir 


® r 4 

a — 2 max  (cos  6 , 0)  dA  + J c T ( 6 ' ) 


dA  = 


(£  +e.)  aT^(9)  dA  (C3) 
o 1 


where 


a - solar  absorptance 
e - emittance 

a - Stefan-Boltzmann  constant 
T - absolute  temperature 
dA  - differential  surface  area 
e - angle 

S0  - extraterrestrial  solar  irradiance  @ 1 AU 
5 - heliocentric  distance 
^ - Hottel  script  - F 
F - form  factor 
i - inside  surface 
o - outside  surface 


subscripts 


*The  aluminum  film, typically  only  1000-2000  A thick,  does  not  provide  a 
significant  conductance  in  parallel  with  the  Teflon. 
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Equation  (C3)  was  solved  by  the  method  of  Fourier  Series  (Reference  22) . 
Note  that  the  temperature  distribution  must  be  an  even  function  of  0 about  9=0. 
Thus,  it  was  assumed  that 


max  (cos  0,0)  = + 


a cos  (n0) 
n 


n=l 


and 


oT^(9)  = ^ ^ b^  cos  (n0) 

n=l 


Since  e^  as  1,  it  follows  that  <S^dA,dA'  “ ^i^  I'dA,dA'  and  Hottell's  crossed- 
strings  technique  can  be  used  to  deduce  the  form  factor 


^dA,dA'  - i I (^)  I- 


When  these  relationships  were  introduced  and  the  Fourier  coefficients  a^^^  and  b^j, 
were  determined,  the  following  temperature  distribution  resulted; 
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/(0) 


aS^ 


a&' 


1 I 1 
ir 


+ 4 f — — I cos  0 


e +e.-e.^/  ^ U +e.+e.^/3 

oil/  \oii 


in=l 


- (-1)  cos  (2m  6) 

(4m^-l)  fs  +e.+e.^/(16m^-l)) 
\ o 1 1 / 


(C4) 


where  m = 2n. 

With  the  aid  of  Equation  (C4),  the  corresponding  temperature  Tq  of  a 
longeron  whose  center- line  is  at  the  point  (r/R,ip)  can  be  computed  as  follows: 


Referring  to  Figure  C4,  the  heat  balance  for  the  longeron  is: 


•y=2n 


/I 


dAF,  a 

y=0  ~ - L 


T^(9)  - (r/R,4>) 


= 0 


By  reciprocity. 


^dA,A^  \ \,dA‘ 


(C5) 
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Using  Hottel’s  method  again,  it  can  be  shown  that 


,dA  2-n: 


Upon  substitution,  equation  (C5) 


is  simplified  to 


2ir 


nl/4 


T (0)  dy 


(C6) 


where  0 and  y are  related  by 


I sin  y 


sin  (y  - 6 + <j>)  . 


(C7) 


Equation  (C6)  was  numerically  integrated  using  equations  (C4)  and  (C7)  as  a 
function  of  heliocentric  distance  assuming 


a 


0.16 


1 mil  silvered  Teflon. 


e 

o 


0.52 


Teflon  side  out,  worst  case  a/e 


e 


i 


1 


and  r/R  = 0.95. 


The  results,  given  in  Table  C— I below,  relate  to  longerons  placed  at 
4>  = ±60  and  180°  for  which  temperature  differences  are  minimum*  (less  than  half 
that  for  (|)  = 0 and  ±120°),  The  20°C  maximum  temperature  difference  predicted  is 
substantially  less  than  that  which  could  potentially  occur  without  the  sleeve  in 
place.  However,  the  analysis  does  not  consider  the  effect  of  mast  rotation 
required  at  heliocentric  distances  less  than  about  0.7  AU.  While  such  rotation 
would  tend  to  increase  the  longeron  temperature  differences,  further  study  may 
show  that  a judicious  choice  of  coating  on  the  inner  sleeve  surface  may  more  than 
compensate  for  this  effect. 


*For  equal  angular  spacing. 
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’ Tatle  C~I.  Longeron  Maximum  Temperature  Level  and  Difference 
as  a Function  of  Heliocentric  Distance 


Heliocentric  Distance 
(AU) 

Longeron 

Arithmetic 

Mean 

Temperature 
Level  (C°) 

Longeron  Maximum  Temperature 
Difference 
(°C) 

0.3 

128.6 

20.0 

0.4 

74.8 

17.2 

0.5 

38.1 

15.4 

0.6 

10.9 

14.1 

0.7 

-10.1 

13.0 

0.8 

-27.2 

12.2 

0.9 

-41.2 

11.5 

1.0 

-53.1 

10.9 

2.0 

-117.5 

7.7 

3.0 

-146.1 

6.3 

4.0 

-163.1 

5.5 

5.0 

-174.7 

4.9 

c.  Conclusions.  Temperature  differences  between  mast  longerons  in  the 
GE,  V-stiffened  rollup  solar  array  configuration  can  be  limited  to  20°C  or  less 
over  a heliocentric  distance  range  of  0.3  to  5 AU  by  the  use  of  a 1 mil  alumin- 
ized Teflon  sleeve  which  covers  the  mast. 


II.  THERMAL  ANALYSES  OF  THE  SOLAR  ARRAY  BLANKETS 

This  section  deals  with  the  solar  cell  blanket  temperature  level  as  related 
to  thermal  control  and  deviation  resulting  from  non-flatness.  It  also  discusses 
blanket  non-uniformities  in  the  GE  rollout  array  induced  solely  by  the 
V-stiffened  geometry. 


1.  Solar  Cell  Blanket  Temperature  Control,  Level,  and  Deviation 
Resulting  from  Non-Flatness 

a.  Analysis . The  quasi-equilibrium  temperature  of  an  LMSC  solar  cell 
blanket  or  GE  half  blanket  is  given  by  solution  of  its  energy  balance  equation 


(a-fn)  cos  0 = o(e  +e.  )T 

g2  a b 


(C8) 


for  the  variable  T where 


Ti  = [1  + e(T-T^)] 


(C9) 
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and 


a - solar  absorptance 
£ - emlttance 

n - cell  conversion  efficiency  at  maximum  power  point 
3 - cell  temperature  coefficient 
T - absolute  temperature 
f “ cell  packing  factor 
S0  - extraterrestrial  solar  irradiance  @ 1 AU 
6 - heliocentric  distance 

6 - cell  blanket  local  solar  angle  of  incidence 
O’  - Stefan-Boltzmann  constant 
a - front  (i.e.,  solar  illuminated)  side 
b " back  side  | subscripts 

o ~ reference  (T^  = 28®C) 


b.  Cell  Blanket  Temperature  Control.  Of  particular  significant  in  this 
study  is  the  solar  angle  of  incidence  0 on  which  the  value  of  T is  dependent. 
According  to  current  strategy,  9 is  nominally  maintained  at  zero  for  the  LMSC 
cell  blanket  or  fy  (the  V-stiffenlng  angle)  for  the  GE  half  blankets.  However, 
as  heliocentric  distance  decreases,  blanket  temperature  increases  and,  at  some 
critical  distance  the  blanket  temperature  reaches  its  design  limit.  In  order 
not  to  exceed  this  temperature  for  further  heliocentric  distance  decreases,  the 
array  is  rotated  about  its  mast  axis  off-sun  by  an  angle  63-,  where 


9 

r 


cos"^  for  LMSC 


(CIO) 


0 = Y + 6 

r ' 


Y + cos 


-1 


[(5/6^)' 


cos  y]  for  GE 


(Cll) 


for  6 > 6 . 

c 


With  respect  to  the  LMSC  array,  the  rotation  of  equation  (CIO)  produces  a simple 
result.  The  cell  blanket  merely  remains  at  a fixed  temperature  as  the  heliocen- 
tric distance  decreases.  However,  two  very  important  points  must  be  addressed 
relative  to  the  GE  array.  First,  because  of  the  V-stiffened  design,  any  array 
rotation  leads  to  unequal  solar  angles  of  incidence  of  the  two  half  blankets  and, 
thus,  temperature  level  differences  between  them.  Since  electrical  characteris- 
tics of  solar  cells  are  temperature  dependent,  the  result  is  an  electrical  mis- 
match between  the  half  blankets.  The  second  and  perhaps  most  serious  concern  xs 
one  of  a potential  for  instability  in  array  rotation  in  the  neighborhood  of  6q. 

It  is  clear  that  for  5 < 6 , 0 =0.  However,  at  the  instant  that  6 exceeds  6^ 

by  an  infinitesimal  amount,  equation  (Cll)  shows  that  63;  = 2y.  Depending  upon 
the  sense  of  rotation,  one  of  the  half  blanket  temperatures  increases,  reaching 
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a maximum  at  6r  = Y before  returning  to  its  value  before  rotation  at  6r  = 2y 
(the  other  half  blanket  temperature  strictly  decreases  with  9j-) . If  the  con- 
trol logic  were  based  solely  on  the  output  of  a blanket  temperature  transducer, 
the  array  might  be  driven  into  mechanical  fibrillation. 


Cell  Blanket  Temperature  Deviations.  Because  the  LMSC  cell  blankets. 


or  GE  half  blankets,  cannot 
tions  of  the  solar  angle  of 

be  made  perfectly  flat, 
incidence  resulting  in 

there  will  be  spatial  varia- 
spatial  temperature  deviations 

d.  Results.  The  data  in  Tables  C-II  through  C-IV  were  generated  using 

equations  (C8)  through  (Cll)  for  the  following  parameter  values: 

Parameter 

LMSC 

GE 

a 

0.77 

0.84 

e 

a 

0.81 

0.71 

% 

0.74 

0.74 

f 

0.9 

0.9 

11 

11.4% 

12% 

T 

o 

301. 15K  (28°C) 

301. 15K  (28°C) 

B 

-0.005/°C 

-0.0033/°C 

Y 

Not  Applicable 

3°  or  8° 

Required  angle  of  rotation  cell  blanket  temperature  T,  and  temperature 
deviations  AT^  E T(0+A0)  - T(0)  and  AT  “ = T(0-A9)  - T(0)  are  given  as  a function 
of  heliocentric  distance  6.  These  data  show  that  temperature  deviations  are  less 
than  4®C  for  6 < 6^,,  even  for  A0  = ±10°.  But,  when  array  rotation  is  performed, 
[AT^j  and  [aT"|  increase  drastically  as  Gj-  Increases  unless  the  blankets  are 
almost  perfectly  flat.  Indeed,  even  with  perfectly  flat  blankets.  Table  C-IV 
shows  that  the  GE  V-stiffened  array  with  y = 8°  cannot  provide  any  electrical 
power  at  0.3  AU  since  the  ©r  required  to  limit  the  cell  temperature  to  120°C  on 
the  temperature  limited  half  blanket  would  cause  one  half  blanket  to  shade  the 
other  and  no  cells  would  be  illuminated. 


e.  Conclusions.  For  missions  with  6 ^ 6^*  blanket  flatness  requirements 
are  not  severe.  But,  for  missions  during  which  6 < d,.*  flatness  becomes 
increasingly  important  as  6 decreases  if  large  temperature  deviations  are  to  be 
avoided. 
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Table  C-II.  Lockheed  Foldout  Array  Temperatures 


s 

(AU) 

6 

r 

(deg) 

T 

(°c) 

AT+ 

(°C) 

AT" 

A0  (deg) 

.1 

.5 

1 

2 

5 

10 

-.81 

-4.08 

-8.28 

-17.07 

-47.38 

-122.38 

.3 

76.41 

140.00 

.80 

3.97 

7.83 

15.26 

35.52 

1 

64.09 

-.42 

; -2.13 

-4.31 

- 8.77 

-23,23 

51,58 

.4 

65.31 

140.00 

.42 

f* 

2.10 

4.16 

8.17 

19.46 

36.04 

-.23 

-1.14 

-2.29 

- 4.65 

-12.17 

26.30 

.5 

49.26 

140.00 

.23 

1.12 

2.22 

4.38 

10.49 

19.52 

-.07 

- .36 

- .73 

- 1.49 

- 4.00 

8.98 

. 6 

19.97 

140.00 

.07 

.35 

.69 

1.34 

3.07 

5.25 

0.00 

0.00 

- .02 

- .06 

- .4o' 

1.59 

.7 

0 

113.49 

0.00 

0.00 

- .02 

- .06 

- .40 

- 

1.59 

0.00 

0.00 

- .01 

- .06 

- .37 

1.47 

.8 

0 

86.77 

0.00 

0.00 

- .01 

- .06 

- .37 

- 

1.47 

0.00 

0.00 

- .01 

- ,05 

- .34 

1.38 

.9 

0 

64.80 

0.00 

0.00 

- .01 

- .05 

- .34 

- 

1.38 

0.00 

0.00 

- .01 

- .05 

- .32 

1.30 

1 

0 

46.35 

0.00 

0.00 

- .01 

- .05 

- .32 

- 

1.30 

0.00 

0.00 

- .01 

- .03 

- .21 

.86 

2 

0 

- 48.02 

0.00 

0.00 

- .01 

- .03 

- .21 

— 

.86 

0.00 

0.00 

■ - .01 

- .03 

- .18 

.70 

3 

0 

- 89.33 

0.00 

0.00 

- .01 

- .03 

- .18 

- 

.70 

0.00 

0.00 

- .01 

- .02 

- ,15 

... 

.61 

4 

0 

-113,96 

0.00 

0.00 

- .01 

- .02 

- .15 

- 

.61 

0.00 

0.00 

- .01 

- .02 

- .14 

— 

.54 

5 

0 

-130.76 

0.00 

0,00 

- .01 

- .02 

- .14 

.54 
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Table  C-III(a) . GE  Rollout  Array  (y=3°)  -Temperature  Limited  Half  Blanket 
Temperatures 


6 

(AU) 

e 

r 

(deg) 

T 

(°C) 

AT+ 

(“C) 

AT- 

A8 

(deg) 

.1 

.5 

1 

2 

5 

10 

1 

1 

-1.04 

-5.29 

-10.79 

-22.53 

Ska 

ded 

.3 

83.16 

120.00 

1.03 

5.09 

10.00 

19.32 

i 

- .57 

-2.85 

- 5.77 

i 

-11.83 

-32.01 

-75.81 

.4 

75.32 

120.00 

.56 

2.79 

5.52 

10.80 

25.41 

46.42 

j 

1 

- .33 

-1.68 

- 3.39 

- 6.90  1 

-18.18 

-40,10 

.5 

64.67 

120.00 

.33 

1.65 

3.28 

6.46 

15.40 

28.60 

- .19 

- .97 

- 1.95 

- 3.96 

-10.36 

-22.39 

.6 

49.90 

120.00  : 

.19 

.95 

1.89 

3.73 

8.92 

16.56 

- .07 

- .36 

- .73 

- 1.49 

- 3.99 

- 8.91 

.7 

24.56 

120.00 

.07 

.35 

.69 

1.35  i 

3.12 

5.40 

! 

.01 

.04 

.07 

.12 

.07 

- .60 

.8 

0 

100.35 

- .01 

- .05 

- .10 

- .24 

- .82 

- 2.39 

.01 

.04 

.07 

.11 

.07 

- .56 

.9 

0 

78.00 

- .01 

- .05 

- .10 

- .22 

- .77 

- 2.25 

.01 

.04 

.07 

.11 

.07 

- .53 

1 

0 

59.29 

- .01 

- .04 

- .09 

- .21 

- .73 

- 2.12 

.01  , 

.02 

.04 

.07 

.04 

- .36 

2 

0 

- 38.97  j 

- .01 

- .03 

- .06 

- .14 

- .49 

- 1.44 

0 

.02 

.04 

.06 

.04 

- .29 

3 

0 

- 81.94 

0 

- .02 

- .05 

- .12 

- .40 

- 1.17 

0 

.02 

.03 

.05 

.03 

- .25 

4 

0 

-107.56 

0 

- .02 

- .04 

- .10 

- .35 

- 1.01 

0 

.02 

.03 

.05 

.03 

- .23 

5 

0 

-125.04 

0 

- .02 

- .04 

- .09 

- .31 

- .91 
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Table  C-III(b).  GE  Array  (y=3°)  - Other  Half  Blanket  Temperatures 


1 

(AU) 

0 

r 

(deg) 

1 

T ! 

i 

(°C)  I 

AT+ 

(“c) 

AT“ 

A0 

(deg) 

.1 

.5 

1 

2 

5 

10 

-2.10 

-10.79 

-22.60 

-51.97 

.3 

83.16 

34.72 

2.06 

9.94 

19.07 

35.43 

- .78 

- 3.96 

- 8.06 

-16.71 

-47.49 

136.85 

. 4 

75.32 

80.44 

.78 

3.83 

7.55 

14.65 

33.79 

60.29 

- .41 

- 2.08 

- 4.20 

- 8.57 

-22.84 

51.74 

.5 

64.67 

97.77 

.41 

2.04 

4.04 

7.94 

18.84 

34.74 

- .23 

- 1.16 

- 2.33 

- 4.74 

-12.40 

_ 

26.92 

.6 

49.90 

107.38 

.23 

1.14 

2.26 

4.46 

10.67 

19.86 

- .09 

- .47 

- .94 

- 1.93 

- 5.10 

_ 

11.20 

.7 

24.56 

115.10 

.09 

.46 

.91 

1.78 

4.17 

7.47 

- .01 

- .05 

- .10 

- .24 

- .82 

2.39 

.8 

0 

100.35 

.01 

.04 

.07 

.12 

- 

.60 

- .01 

- .05 

- .10 

- .22 

- .77 

2.25 

.9 

0 

78.06 

.01 

.04 

.07 

.11 

.07 

- 

.56 

- .01 

- .04 

- .09 

- .21 

- .73 

2.12 

1 

0 

59.29 

.01 

.04 

.07 

.11 

,07 

— 

.53 

- .01 

- .03 

- .06 

- .14 

- .49 

1.44 

2 

0 

- 38.97 

.01 

.02  ! 

1 

.04 

.07 

.04 

- 

.36 

0 

- .02 

- .05 

- .12 

- .40 

1.17 

3 

0 

- 81.94 

0 

.02 

.04 

,06 

,04 

- 

.29 

0 

- .02 

- .04 

- .10 

- .35 

_ 

1.01 

4 

0 

-107.56 

i 

0 

.02 

.03 

.05 

.03 

_ 

.25 

0 

- .02 

- .04 

- .09 

- .31 

.91 

5 

0 

-125.04 

0 

.02 

.03 

.05 

.03 

“ 

.23 

C-15 


Table  C-IV(a).  GE  Rollout  Array  (y=8*)  - Temperature  Limited  Half  Blanket 
Temperatures 
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Table  C-IV(b).  GE  Rollout  Array  (y=8°)  - Other  Half  "Blanket  Temperatures 


6 

(AU) 

0 

r 

(deg) 

T 

(°C) 

AT+ 

(“C) 

AT- 

A0 

(deg) 

.1 

.5 

1 

2 

5 

10 

.3 

i 

i 

- 3.30 

-18.32 

-43.87 

.4 

80.32 

- 56.41 

3.16 

14.58  ' 

26.83 

- . 66 

- 3.37 

- 6.84 

-14.16 

-39.18 

-108.84 

.5 

69.67 

46.03 

. 66 

3.26 

6.43 

12.50 

28.90 

51.74 

- .32 

- 1.59 

- 3.20 

- 6.51 

-17.20 

- 38.10 

• 6 

54.90 

80.46 

.31 

1.56 

3.09 

6.09 

14.51 

26.92 

- .13 

- .67 

- 1.35 

- 2.73 

- 7.17 

- 15.54 

.7 

29.56 

103.90 

.13 

. 66 

1.30 

2.56 

6.10 

11.20 

- .02 

- .12 

- .25 

- .54 

- 1.57 

- 3.92 

.8 

0 

99.53 

.02 

.12 

.22 

.42 

.82 

.89 

- .02 

- .12 

- .24 

- .51 

- 1.48 

- 3.67 

.9 

0 

77.29 

.02 

.11 

.21 

.39 

.77 

.84 

- .02  ’ 

- .11 

- .23 

- .48 

- 1.39 

- 3.47 

1 

0 

58.56 

.02  ■ 

.10 

.20 

i 

.37 

.73 

.79 

- .01 

- .07 

- .15 

- .32 

- .94 

- 2.35 

2 

0 

- 39.46 

.01 

.07 

.13 

.25 

.49 

.54 

- .01 

- .06 

- .12 

- .26 

- .77 

- 1.92 

3 

0 

- 82.34 

.01 

.06 

.11 

.20 

.40 

.44 

- .01 

- .05  ^ 

- .11 

- .23 

- - .67 

- 1.66 

4 

0 

-107.90 

.01 

.05 

.09 

.18 

.35 

.38 

- .01 

- .05 

- .10 

- .20 

- .60 

- 1.49 

5 

0 

-125.35 

.01 

.04 

.08 

.16 

.31 

.34 
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Special  6j.  control  logic  must  be  provided  with  the  GE  array  if  during  the 
missions  6 < 6^,,  otherwise  mechanical  instability  may  occur  whenever  fi  » 5^,.  In 
addition,  the  problem  of  half  blanket  electrical  output  mismatch  must  be 
addressed  if  6 < 6^,. 


2.  Solar  Cell  Blanket  Temperature  Non-Uniformities  in  GE  Array 
Induced  by  V-Stiffened  Geometry 

SUMMARY 


Temperature  non-uniformities  in  the  GE  solar  cell  blanket  induced  solely  by 
the  V-stiffened  geometry  were  found  to  be  insignificant  for  design  values  of 
V-stiffening  angle  y between  3 and  8 degrees  of  arc. 


a.  Introduction.  ‘Because  a solar  cell  at  (xq,  y^) , see  Figure  C5,  has 
a larger  geometric  view  factor  to  space  than  one  at  (xi,  y^) , it  will  tend  to 
attain  thermal  quasi-equilibrium  at  a somewhat  lower  temperature.  The  magnitude 
of  the  temperature  difference  between  the  hottest  and  coldest  cell  is  the  subject 
of  this  section. 


b.  Analysis . The  first  step  is  to  find  the  view  factor  to  space  from 
any  cell  — a function  of  y,  A,  B,  x,  and  y.  By  inspection,  the  cell  with  the 
largest  form  factor  to  space  is  centered  at  x = 0 (or  B)  and  y = A,  and  the  cell 
with  the  smallest  is  centered  at  x = B/2  and  y = 0*.  By  the  use  of  "geometric 
flux  algebra"  and  the  closed  form  solution  for  a similar  view  factor,  Reference  23, 
it  can  be  deduced  that  for  B » A, 


max  F 

c,s 


1 It 

1 - cos  (7r-2y) 

1/2 

4 p " 

2 

min  F 

c,  s 


1 - cos  (iT-2y) 
2 


From  the  above  relationships,  the  view  factor  from  any  cell  to  space  is 

bounded  by 


0.9973 

0.9806 


:£  F < 
c,  s 


0.9997,  y = 3“ 

0.9975,  y = 8“ 


*Cell  dimensions  are  extremely  small  compared  to  A and  B. 


C-18 


C-19 


The  heat  balance  for  a cell,  neglecting  conductance  paths  between  adjacent 
cells,  is 


(a  - fn) 


0 a 


Y 


c,h 


^ ) 

c,s 


- ^ 


c,h-"h 


(C12) 


where 


a - solar  absorptance 
e - emittance 
f - cell  packing  factor 
^ ~ Hottel  script-F 
F - view  factor 
T - absolute  temperature 
Ti  “ cell  conversion  efficiency 
S0  - extraterrestrial  solar  xrradiance  @ 1 AU 
fi  - heliocentric  distance  in  AU 
Y - V-stiffening  angle 
o ~ Stefan-Boltzmann  constant 

h - front  face  of  half  blanket  which  cell  "sees" 
b - back  face  of  half  blanket 
c - cell,  front  face 
s - space 


Subscripts 


A similar  heat  balance,  written  for  the  half  blanket  to  obtain  its  radiant 
average  temperature  Tjj,  is 


S cos  Y , 

(a  - fTi)  -2-^ = (s  + ) T ^ 

^2  b h,s  h 


(C13) 


It  is  easy  to  show  that,  consistent  with  our  assumption  that  B >>  A, 


F,  - cos  Y. 
h,s  ' 


(C14) 


Noting  that  Sg  = 1 and  « 1 we  can  write 


c,h 


e ^ F 
c c,h 


a 


F ) 

c,s 


(CIS) 
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9 


(C16) 


and 


c,s 


F 

c,  s 


cos  Y 


(C17) 


Equations  (C12)  through  (Cl7)  can  be  combined  to  yield  the  following  expression: 


T 

c 


r 2 \ 

e,  + e cos  Y + £ (1-F  ) 

be  c c,s 


e,  + e F + e (1-F^ 
b c c,s  c c,s; 


1/4 


(a  - fn)  S0  cos  Y 

- ^ 
(e,  + e cos  y)  5 cr 
b c 


(C18) 


For  values  of  the  parameters  in  Equation  (C18)  representative  of  the  GE 
array  and  for  the  range  of  F^^s  reported  earlier,  the  deviation  of  was  found 
to  be  less  than  l^C  traceable’ solely  to  V-stiffened  geometry  for  y between  3 and 
8°  of  arc.  This  result  is  valid  over  all  heliocentric  distances  greater  than 
about  0.71  AU.  At  lesser  distances,  array  rotation  is  required  to  prevent  the^ 
cell  temperature  from  exceeding  the  120°C  design  temperature  limit.  In  such  cir- 
cumstances, however,  blanket  flatness  plays  a far  greater  role  in  half  blanket 
temperature  uniformity  than  does  the  V-stiffening  angle.* 


c.  Conclusion.  Temperature  non-uniformities  induced  in  the  GE  solar 
array  blankets,  due  solely  to  the  V-stiffened  geometry,  have  been  determined  to  • 
be  negligible. 


*It  should  be  cautxoned  that  whenever  array  rotation  is  performed,  significant 
temperature  level  differences  will  occur  between  the  two  half  blankets  since 
their  solar  angles  of  incidence  are,  then,  no  longer  equal  — not  even  for 
perfectly  flat  half  blankets.  This  effect  is  discussed  in  the  previous  section. 
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APPENDIX  D 


DERIVATION  OF  THE  PARAMETRIC 
SCALING  EQUATIONS 

This  appendix  contains  the  derivations  of  the  parametric  scaling  equations 
for  this  study.  The  appendix  is  divided  into  two  sections,  the  weight  scaling 
equations  and  the  frequency  scaling  equations.  The  following  subjects  are 
treated  in  this  appendix: 


Section  I Weight  Scaling  Equations 

! 


Part  1.  Parametric  Data  for  Coilable  Lattice  Booms  for  Deploying  and 
Supporting  Solar  Cell  Arrays  from  Spacecraft. 

The  pertinent  equations  for  the  weight  and  dimensions  of  the 
extensible  boom  and  canister  are  developed.  The  derivation 
assumes  a foldout  LMSC  type  extensible  boom  design  — constant 
strain  longerons  and  a packaging  volume  constraint.  These  data 
were  supplied  to  JPL  by  AEC-ABLE  Engineering  Co.  under  contract. 
This  section  contains  the  final  report  for  the  work. 

Part  2.  Boom  and  Canister  Weight  Equations  for  minimum  system  weight. 

The  pertinent  equations  for  the  weight  and  dimensions  of  the 
extensible  boom  and  canister  are  developed.  The  derivations 
differ  from  Part  1 in  that  a minimum  system  weight  is  sought. 

The  system  weight  is  defined  as  the  sum  of  the  boom  and  canister 
weight.  The  derivations  are  applicable  to  the  GE  rollout  array 
concept.  These  data  were  prepared  by  AEC-ABLE  Engineering  Co. 
as  an  addendum  to  Part  1,  above. 

Part  3.  Scaling  Equations  for  the  Weights  of  the  Structural  Elements. 

Part  4.  Scaling  Equations  for  the  Weights  of  the  Mechanisms. 
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Section  II. 


Frequency  Scaling  Equations 


Part 

1. 

Frequency 

Part 

2. 

Frequency 

Part 

3. 

Frequency 

Equations  for  the  LMSC  Foldout  Concept. 
Equations  for  the  GE  Rollout  Concept. 
Equations  for  Position  Boom  Scaling. 
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INTRODUCTION  AND  SUMMARY 

The  objective  of  this  investigation  was  to  provide  para- 
metric design  data  on  coilable  lattice  booms  for  deploying  and 
supporting  solar  cell  arrays  from  spacecraft.  Figure  1 shows 
a coilable  lattice  boom  along  with  its  nomenclature.  Figure  2 
is  a sketch  of  a canister  of  the  type  which  would  be  necessary 
for  stowing  and  deploying  the  coilable  boom  for  a solar  array 
application. 

The  boom  and  canister  indicated  here  are  the  same  types  as 
selected  by  Lockheed,  MSC  (LMSC)  and  General  Electric  CGE)  in 
their  recent  investigations  (see  References  1 and  2,  respec- 
tively) of  deployable  solar  cell  arrays  for  spacecraft.  ABLE 
designed,  fabricated  and  delivered  a full-scale  engineering 
model  of  their  solar  array  extension  boom  and  canister,  as  part 
of  the  LMSC  investigation.  The  results  of  that  experience  are 
reflected  in  the  present  data,  but  GE's  analytical  results  were 
also  reviewed  at  the  outset  of  this  investigation. 

Parametric  equations  and  graphs  are  presented  here,  which 
define  relationships  among  weight,  stiffness,  size  and  other 
parameters  of  this  type  of  boom  and  canister.  The  relationships 
and  graphs  presented  in  the  text  of  this  report  apply  to  scaling 
of  the  aforementioned  particular  boom  and  canister  designs 
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provided  to  LMSC.  However,  the  derivations  of  the  relationships, 
which  are  presented  in  the  Appendix  of  this  report,  have  greater 
generality  so  that  they  can  be  more  broadly  applied. 
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ASSUMPTIONS  FOR  PARAMETRIC  DATA 

Following  are  the  assumptions  made  in  deriving  the  para- 
metric data  presented  in  this  report  for  coilable  lattice  booms 

t 

and  their  deployment  canisters. 

General  Assumptions 

1)  All  the  parametric  data  presented  here  are  semi- 
empirical,  based  on  engineering  formulations  which  are  cor- 
related to  actual  measurements  of  properties  of  the  afore- 
mentioned LMSC  engineering  model  of  a sol^ir  array  extension 
boom  'and  its  canister. 

2)  The  appendix  of  this  report  gives  derivations  of  the 
equations  and  graphs  presented  in  the  text.  Those  derivations 
include  general  formulations  which  may  be  applied  to  booms 
and  canisters  of  materials  and  geometries  dissimilar  to  those 
presently  used  for  empirical  correlation. 

3)  The  parametric  data  apply  to  both  the  LMSC  and  GE  con- 
cepts (see  JLP  SOW)  except  as  noted  for  the  strengths  of  the 
eccentrically  loaded  LMSC  concept  and  the  axially  loaded  GE 
concept. 

4)  The  data  apply  to  booms  and  canisters  operating  over 
the  0.3  to  6.0  AU  range,  provided  the  boom  and  canister 
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temperature  remain  less  than  150®C.  This  upper  temperature  limit 
for  deploying  or  retracting  the  S-glas s/epoxy  boom  is  based 
on  the  suppliers ' data  and  indicate  the  epoxy  becomes  thermal- 
plastic  at  that  temperature.  There  appears  to  be  no  lower  tem- 
perature limit  on  operation  of  the  boom. 

Boom  Assttmptions 

1)  Longeron  and  batten  members  of  the  boom  are  solid, 
circular,  initially-straight  rods  of  S-glass/epoxy  material 
having  the  following  properties : 

Density,  p =0.070  pci 

Young's  modulus,  E = 7.1  X 10^  psi  (axial) 

Ultimate  bending  strain,  ^ 0.030 

(E  and  ^rj^ffected  by  temperature  variations 

from  -180  to  + 150*C.) 

2)  The  longeron  bending  strain  when  fully  coiled  is 
e = 0.015 

3)  The  nominal  boom  radius  R refers  to  a circle  through 
the  centerlines  of  the  three  longerons.  Overall  boom  radius 

= 1.08R 
o 

4)  Batten  diameter  is  0.80  times  longeron  diameter. 

5)  Batten  spacing  f is  A = 1.25R 

6)  Entire  boom  length  required  for  an  application  is 
the  sum  of  the  length  to  be  extended  plus  an  additional  length 
of  1,1  times  the  canister  length,  which  latter  length  remains 
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in  the  canister. 

7)  Boom  weight  scales  continuously  as  a constant  times 
weight  of  longerons  in  the  boom. 

8)  Diagonal  members  of  boom  are  steel  cables  whose  ex- 
tensional  stiffness  is  ass\med  to  be  a constant  proportion  of 
the  longeron  extensional  stiffness.  This  assumption  is  com- 
patible with  assumption  number  7,  above.  It  also  implies  that 
the  torsional  and  bending  stiffnesses  of  the  boom  are  in  con- 
stant proportion  to  one  another;  independent  of  R , as  defined 
later. 


Canister  Assumptions 

1)  The  canister  configuration  is  generally  that  indicated 
by  Figure  2.  Most  of  its  construction  is  of  aluminum,  except  for 
the  fiberglass/ epoxy  shell  in  the  three-threaded  nut  assembly. 

2)  Over  the  scaling  range  canister  weights  per  unit  ex- 
terior area  remain  constant  at  one  value  for  areas  associated 
with  the  stowage  region  and  at  another  for  the  remaining  regions. 

3)  The  non-stowage  region  of  the  canister  consists  of  its 

base,  transition  region,  deployment  mechanism  and  two  motors. 

Assumption  number  2,  above,  along  with  the  additional  assumption 

that  motor  weight  is  proportional  to  power  required,  implies 
. . 2 

motor  weighf  is  proportional  to  R . This  conclusion  implies 
power  required  is  proportional  to  boom  bending  strength  times 
the  nut  angular  velocity  for  deployment  speeds  which  are 
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iaidependent  of  R . 

■b. 

4)  Canister  scaling  equations  apply  only  when  used  with 
booms  subject  to  the  aforelisted  boom  assumptions. 

5)  Only  the  weight  and  length  of  this  stowage  region  of 
the  canister  are  affected  by  boom  length  L ; properties  of  its 
other  regions  are  independent  of  L , 

6)  Aside  from  the  motors  or  other  small  protrustions , 
the  clearance  diameter  of  the  canister  is  approximately  18% 
larger  than  the  nominal  boom  diameter. 


Interface  Bending  Stiffness  Assumptions 

1)  The  foregoing  assumptions  regarding  the  boom  also 
apply  to  the  interface  stiffness. 

2)  Longeron  loads  are  reacted  eccentrically  on  the  roller 
lugs  at  a distance  which  is  directly  proportional  to  boom  radius, 

3)  No  deformations  take  place  in  the  canister  in  reaction 


to  boom  loads. 
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PARAMETRIC  DATA 


Parametric  data  presented  here  apply  over  the  following 
range,  as  specified  in  the  JPL  Statement  of  Work: 

Boom  lengths,  L =45  to  295  feet 

Bending  stiffness,  El  = 4.8  x 10^  to  2.8  x lO^lb-in^ 
Axial  compressive  loading,  P = 2 to  450  pounds 
For  applications  to  the  LMSC  solar  array  concept,  P acts  ec- 
centrically at  the  following  distance  e in  the  direction  normal 
to  a flat  side  of  the  boom: 

e = R + 3.325  inches 

For  applications  to  the  GE  concept,  P acts  along  the  boom  axis. 

All  the  following  formulations  are  derived  in  the  Appendix 
Of  this  report. 

Boom  Weight,  W^^ 

The  boom  weight  per  unit  length  W_/L  is  formulated  in 

£ 

terms  of  its  bending  stiffness  El  as 


W. 


- = 8.28  X (Ib/ft) 


or  in  terms  of  boom  radius 


as 


= 7.19  X 10“^  (Ib/ft) 

In  these  formulations,  W„/L  has  units  of  pounds  per  foot  when 

2 

the  units  of  El  are  lb- in  and  R is  in  inches. 
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Note  also  that  El  is  related  to  R by 
El  = 7530  R^  (in’^lb) 

for  the  above  two  equations  to  be  compatible,  where  R is 
expressed  in  inches. 

Figures  3a  and  3b  are  graphs  of  Wg/L  versus  El  over 
the  range  specified  for  El  with  various  boom  radii  in  the 
El  range  as  indicated  by  tic  marks. 

W-/L  is  also  related  to  the  critical  axial  load 
P__  on  the  entire  boom,  which  would  cause  local  Euler  buckling 
of  its  longerons  in  the  "bay lengths"  between  battens; 
w 

^ = 1.344  X 10"^  P^g  (Ib/ft) 

W-/L  has  units  of  pounds  per  foot  when  P^„  is  expressed  In 
pounds . 

Figure  4 is  a graph  of  Wg/L  versus  P^^  with  boom  radii 
indicated  by  tic  marks.  Note  that  is  related  to  R 

by  the  equation 

P^g  = 5.348  R^  (lb) 

V7here  the  value  R is  expressed  in  inches. 

Figure  4 and/or  the  above  equations  can  be  used  to  design 
booms  for  GE  concepts,  where  the  applied  loads  are  axial. 

The  boom  weight  per  unit  length  is  also  related  to  the 
minimum  bending  strength,  M__  ; the  bending  strength  when  one 
longeron  is  compressed  so  as  to  cause  it  to  locally  buckle,  and 
the  other  two  longerons  are  equally  tensioned.  That  relationship 


D15 


BENDING  STIFFNESS,  El  (lb  - In/) 


Figure  3a.  Boom  Weight  Versus  Bending  Stiffness  and  Radius;  Lower  Part  of  Stiffness  Range, 
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SENDING  STIFFNESS,  El  (lb  - In/) 


Figure  3b.  Boom  Weight  Versus  Bending  Stiffness  and  Radius;  Part  of  Stiffness  Range 
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jP-  - 3.73  X 10“^  (Ib/ft) 

Wg/L  has  the  indicated  units  of  pounds  per  foot  when  is 

expressed  in  inch-pounds.  Figure  5 is  a graph  of  Wg/L  versus 
M^g  with  various  values  of  R indicated  by  tic  marks.  Note 
also  that  is  related  to  R by 

M^g  = 2.675  R^  (in- lb) 

when  R is  expressed  in  inches. 

Booms  For  LMSC  Concept: 

An  analysis  of  the  IMSC  boon  concept  is  given  in  the  Appendix. 
It  determines  the  radius  of  a coilable  lattice  boom,  of  overall 
length  L , so  that  it  can  withstand  an  ultimate  load 
which  acts  eccentrically  at  a distance 
e = R + 3.325  (in) 

The  direction  of  eccentric  loading  is  such  that  the  resulting 
bending  moment  tensions  one  longeron  and  equally  compresses  the 
other  two. 

The  derived  relationship  among  variables  L , R and 


5.349  R^ 


= 1 + 


3.325 
1+  R 


8(7530)R 


Solutions  to  this  equation  are  given  graphically  in  Figure  6. 
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Figure  5.  Boom  Weight  Versus  Minimum  Bending  Strength  As  Limited  By 
Local  Longeron  Buckling 
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Canister  Size  ‘^Wexght 

The  required  length  for  a canister  which  can  stow 

and  deploy  a boom  of  length  L and  radius  R is 

H .=  0.022  L + 3,3  R (inches) 

can 

where  L and  R ar,e  both  expressed  in  inches.  The  first  term 

accounts  only  for  fhe  stowage  part  of  the  canister;  while  the 

second  term  accounts  for  all  other  parts  including  the  base, 

transition  region  and  rotating  deployment  mechanism  (see 

Figure  2 ) . Figure  7 is  a graph  of  versus  L and  R . 

Note  that  H can  also  be  explicitly  related  to  El  rather 
can 

than  R by  using  the  previously  given  relationship  between  El 
and  R , 


The  canister  diameter  D is  approximated  by 

can 

D = 2,36  R 
can 

^can  include  protrusions  due  to  motors  or  other  items. 

Weight  W for  a canister  which  can  stow  and  deploy  a 
can 

boom  of  length  L and  radius  R is 

W^^„  = 5.21  X 10*"^  LR  + 0.553  R^  (lb) 

Call 

where  L and  R are  expressed  in  inches.  The  first  term 
accounts  for  the  weight  of  the  stowage  region  and  the  second 
term  accounts  for  all  other  parts. 

Figure  8 is  a graph  of  versus  L and  R . As 

CaXl 

noted  for  H^^n  ' canister  weight  can  also  be  expressed 

explicitly  in  terms  of  El  , 
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BOOM  LENGTH,  L (in) 


Figure  7.  Required  Canister  Lengths  For  Booms  of  Specified  Lengths  and  Radii 
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Figure  8,  Canister  Weights  For  Booms  o£  Specified  Lengths  and  Radii 
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Interface  Bending  Stiffness 

The  bending  stiffness  K of  the  interface  between  the  boom 

and  canister  is  defined  by 

M 

K = e 

where  M = bending  moment  to  which  the  interface  is  sub- 

jected by  the  boom, 

and  0 = angular  displacement  of  boom  axis,  relative  to 

canister  axis,  in  response  to  M . 

Note  that  6 does  not  include  effects  of  overall  bending  of  the 
boom;  only  effects  of  longeron  loads  being  reacted  eccentrically 
by  the  canister  which  causes  local  longeron  bending.  K is 
related  to  boom  bending  stiffness  El  by 

K = 0.729  (itiis) 

2 

when  the  units  of  El  are  lb-in  . Figures  9a  and  9b  are  graphs 
of  K versus  El  with  tic  marks  indicating  various  values  of 
R over  the  range  of  El  . 

Boom  Torsional  Stiffness,  GJ 

The  torsional  stiffness  of  a coilable  lattice  boom  is  given 
by  the  formula 


GJ  = 1.154  R^  EA, 


EAjjiag  = extensional  stiffness  of  a diagonal  cable 


Diag 

where 

and  the  batten  spacing  is  1.25  R.  Although  there  is  no  particu- 
lar necessity  for  it,  the  foregoing  boom  weight  formulation  im- 
plies that  the  ratio  of  diagonal-to-longeron  cross-sectional 
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BOOM/CANISTER  INTERFACE  STIFFNESS 


BENDING  STIFFNESS,  El  (lb  - in.^) 


Figure  9b.  Boom/Canister  Interface  Bending  Stiffness  for  Booms  of  Specified  Bending 
Stiffnesses;  Upper  Part  of  Stiffness  Range 
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areas  is  independent  of  scale*  Accordingly,  the  ratio  of  GJ  - 
to-  El  is  independent  of  boom  size.  The  following  correlation 
which  exists  for  the  LMSC  SEP  boom  is,  therefore,  assumed  to 
exist  for  booms  of  other  sizes. 

GJ  = 0.020  El 

Boom  Shearing  Stiffness,  GA 

Because  GA  is  related  to  GJ  by  the  equation 


and  because 

El  - 7530  R^ 

then, 

GA  = 301  R^ 
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TYPICAL  DESIGNS 

Following  are  typical  boom  and  canister  design  properties 
for  LMSC  and  GE  concepts. 

LMSC  Concept 

A Solar  Electric  Propulsion  (SEP)  stage  requirement  for 
two  12.5  kw  deployable  solar  array  wings  led  to  LMSC's  speci- 
fication that  its  deployable  lattice  booms  be  105  feet  long 

g 2 

and  have  El  = 19.5  x 10  lb-in  . These  specifications  re- 
sulted in  the-  following  boom  and  canister  design  properties 
for  the  LMSC  concept. 

LMSC  Boom 

Overall  length;  L = 111  ft 
Boom  radius;  R = 7.2  in. 

Boom  weight;  = 41.0  lb 

D 

Longerons;  S-glass/epoxy  rods,  0.215  inch  diameter, 

E = 7.1  X 10®  psi,  e^^Lt  ^ 3.5% 

Battens;  S-glass/e'poxy  rods,  0.170  inch  diameter 
Diagonals;  3/64  inch  diameter,  3x7  strand  stainless 
steel  cable 
El  = 21  X 10®  Ib-in^ 

^ = 4.0  X 10®  Ib-in^ 
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fcE  = 

M-jj  = 1,000  In-lb 

K = 2.2  X 10^ 

Preliminary  designs  for  this  application  called  for  S-glass/ 
' polyimide/  rather  than  S-g las s/epoxy,  to  enable  the  boom  to 
be  coiled  at  temperatures  up  to  about  550®  F.  However,  over 
the  temperature  range  specified  by  JPL,  the  two  materials 
would  have  almost  identical  properties. 

LMSC  Canister 


H ^ 

can 

60  inches 

'^can  ~ 

33.7 

lb 

^can  ~ 

16.8 

inches 

Material:  6061-T6  aliaminum  skin  and  machined  parts;  16  inch 
diameter  steel  Kaydon  bearings;  S-glass  cloth/ 
epoxy  shell  for  deployment  nut. 

Motors:  2-28  volt  DC  with  30.7:1  gearheads;  4.9  in— lb 

maximum  rated  output  torque. 

GE  Concept 

A SEP  stage  requirement  led  to  a GE  boom  design  for  which 
L = 198.5  feet  and  R = 10  inches.  For  those  dimensions, 

the  boom  and  canister  would  have  the  following  properties, 
based  on  the  foregoing  parametric  data: 

GE  Boom 

Overall  length;  L =206.3  feet 
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Boom  radius;  R = 10  inches 

Boom  weight;  = 148  lb 

Longerons;  S-glass/epoxy  rods,  0.30  inch  diameter, 
E = 7.10  X 10^  psi,  > 3.5% 

Battens;  S-glass/epoxy  rods,  0.24  inch  diameter 
Diagonals;  1/8  inch  diameter  steel  cable 
El  = 7.53  X lO^lb-in^ 

GJ  = 1.5  X 10®  Ib-in^ 

Pqj^  = 535  pounds 

s=  2,675  in- lb 

K = 5.9  X 10® 

rad 

GE  Canister 

H = 85.4  inches 

can 

^can  ~ 68.2  pounds 

D = 23.6  inches 

can 
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Appendix 


DERIVATION  OF  PARAMETRIC  DATA 
FOR 

COIIiABLE  LATTICE  BOOMS 


Boom  Weight 

It  is  assimed  that  boom  weight  scales  proportionally 

to  its  longeron  weight.  Accordingly,  for  solid  longerons  of 
cross-sectional  area  Aj^  and  a material  whose  density  is  p , 

Wb  = CA^pL 

where  C = constant  to  be  empirically  determined 

and  L = boom  length 

The  cross-sectional  dimension  of  the  longerons  in  the  radial 
direction  from  the  mast  axis  is  limited  by  the  allowable  coiling 
strain  e of  the  longeron  material.  For  instance,  for  either 
square  or  round  longerons,  their  maximum  coiling  strain  e will 
be 


d 
e 

where  d 

amd  R = boom  radius 

Then 

Wg  « Cpe^R^L  c*  S').'*!  -(or  ^H3C  boom 


2R 


longeron  radial  dimension 
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The  allowable  coiling  strain  for  a given  material  must  be 
determined  experimentally. 

For  the  LMSC  engineering  model  of  the  SEP  solar  array 
extension  boom, 

Wg  = 41.0  pounds 

and  for  its  S-glass/epoxy  longeron  material,  the  allowable 
working  strain  e was  selected,  on  the  basis  of  prior  ex- 
perimentation, to  be 
e = 0.015 

The  density  of  the  longeron  material  was  determined  to  be 
p = 0.070  pci 

Accordingly,  for  coilable  lattice  booms  similar  to  the  LMSC 
SEP  design 

Wg  = 5.99  X 10  ^R^L  (pounds) 

where  Wg  has  units  of  pounds  only  when  R and  L have 
units  of  inches. 


Bending  Stiffness 

The  three  longeron  axes  for  this  type  of  boom  form  equi- 
lateral triangles.  The  radius  of  gyration  R^  for  the  area 
of  the  longerons  is  then 


Accordingly,  the  cross-sectional  moment  of  inertia  for  the  boom 
is 

I *=  1.5  Aj^R^ 
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Its  bending  stiffness  i6  then 
El  = 1.5  EAjj^R^ 

where  E = Young's  modulus  for  the  longeron  material. 

Consistent  with  the  foregoing  discussion,  El  can  be 
expressed  in  terms  of  the  longeron  coiling  strain  of  a boom 
with  circular  solid  longerons  as 
El  = 1.5  ttER^e^ 

For  the  SEP  S-glass/epoxy  longerons, 
e = 0.015 

and  E = 7.1  x 10®  psi 

Accordingly, 

4 2 

El  - 7530  R (lb- in  when  R = inches) 

for  booms  similar  to  the  LMSC  SEP  model. 

Axial  Strength 

One  limit  on  the  axial  compressive  strength  of  the  coil- 
able  lattice  boom  is  imposed  by  longeron  Euler  buckling,  with 
simply-supported  nodes  at  the  batten  spacing  £ . This  buckling 
strength  for  a circular  solid  longeron  of  diameter  d is 

p = 

^/CR  - g,^2 

Since  £ = 1.25  R 

for  good  stowage  compactness,  and  since 

d 

^ = 2R 

then  ^£/CR  ^ 4.961 
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Therefore,  for  booms  similar  to  the  LMSC  SEP  model 

= 5.34  8R^  (lb  when  R = inches) 

Bending  Strength 

The  bending  strength  of  this  boom  is  also  limited  by 
longeron  Euler  buckling,  and  the  minimum  strength  is  when  the 
bending  moment  acts  in  a direction  to  compress  one  longeron 
while  equally  tensioning  the  other  two.  For  that  condition, 
the  bending  strength  is  given  by 

^CR  ^ ^A/CR 

By  using  the  previously  given  formula  for  P, 
becomes 


VCR  ' ^CR 


CR 


= 7.442  EeV 


And  for  booms  similar  to  the  LMSC  SEP  model, 

= 2.675  R^  (in-lb  when  R = inches) 


Strength  Under  Eccentric  Loading 
The  strength  of  a coilable  lattice  boom  is  derived  here 
for  the  eccentric  compressive  loading  indicated  by  the  fol- 
lowing schematic . 
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The  boom  is  so-oriented  that  one  longeron  is  tensioned  and  two 
are  equally  compressed  by  the  applied  loading.  This  represents 
the  LMSC  design  concept  for  which 
e = R + 3.325  inches 

From  Roark,  "Formulas  for  Stress  and  Strain",  page  136, 

the  maximum  bending  moment  M under  this  loading  condition 

occurs  at  the  boom  mid'length, 

Pe 


where 

and 


M = 
P = 

p 

EU 


COS?-  ^ 

P 


Eu 


2 

IT  El 


= Euler  buckling  strength  for 
overall  boom 


The  maximxim  compressive  load  in  a longeron  is  found  from 
statics, 

« P . M 

3 3R 


= |(i  + 


Rcos?^ 

2 p 


Failure  occurs  when 

“ ^£/CR 

By  using  the  previously  given  equations  for  • e , 

and  E , and  by  using  the  first  two  terms  in  the  series  ex- 
pansion of  cos  t the  preceding  equation  for  becomes 
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1.783  = 


P 

3 


1 + 


3.325 


1 + 


PL" 


^ ~ 8(7530  R^) 


Again,  this  equation  applies  only  to  booms  similar  to  the  LMSC 
SEP  model. 


Canister  Height 

The  height  of  a canister  H for  coilable  lattice 

can 

booms  is  the  sum  of  three  principal  parts  (see  Figure  2 of 
text) 

^can  “ ^stow  ^ ^trans  ^mech 

vhere 


Hgtov  “ length  required  for  stowing  the  retracted 
boom 

Horans  ~ transitional  length  of  boom,  between  fully 
coiled  and  fully  deployed  configurations 

®mech  ” length  required  for  the  three-threaded  nut 
deployment  mechanism 

®stow  derived  by  considering  the  following  sketch  of 
the  coiled  longerons. 


and 


r r 

— -- 


-d 


I 


O 


I 


PIVOT  FITTING 


1 


LONGERON 
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The  three-threaded  nut  of  the  deployment  mechanism  must 
secure  one  set  of  roller  lugs  at  all  times,  which  requires  that 
the  nut  must  be  longer  than  Sl  , Note  that 
I = 1.25  R 

for  the  IiMSC  SEP  model.  To  allow  for  suitable  margin  on  this 
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length  of  the  nut  and  for  the  bearings  and  canister  base, 
^mech  taken  as 
»mech  = 

Accordingly,  the  total  canister  height  is 

= 0.022  L + 3.30  R (inches) 

Can 

where  has  inch  units  when  L and  R are  expressed 

in  inches. 


Canister  Weight 

The  total  weight  of  the  canister  for  the  LMSC  SEP  boon 
is  taken  to  be 


^can  ” 33.7  pounds 

(after  adjustment  for  some  weight  that  is  removable  from  the 
delivered  hardware) . This  weight  is  considered  to  be  the  sum 
of  several  parts . 


W =s  w + w + w 

can  stow  trans  mech 


where 


and 


^stow  “ weight  of  cylinder  in  which  boom  stows 

Wtrans  “ weight  of  cylinder  and  tracks  in  the 
transition  region 

^mech  ~ weight  of  deployment  mechanism,  including 
nut,  guides,  bearings,  motors  and  base. 


All  these  weights  are  assumed  to  be  constant  per  unit  of 
exterior  surface  area.  The  surface  area  of  the  stowage  region, 
therefore,  is  proportional  to  LR  and  the  weight  for  the 
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2 

transition  and  mechanism  regions  is  proportional  to  R . 
Accordingly, 


W 


can 


LR  + 


Since  the  stowage  barrel  weighed  approximately  5.0  pounds 


for  the  SEP  boom,  the  above  equation  becomes 

Wean  “ 5.21  X 10  ^ LR  + 0.553  R^  (pounds) 

where  W is  in  pound  units  only  when  L and  R are 

can 

expressed  in  inches. 


Interface  Bending  Stiffness 

This  stiffness  is  derived  by  considering  the  schematic 
drawing  below  for  bending  a boom  when  its  longeron  loads  are 
reacted  eccentrically  (and  rigidly)  by  the  threads  of  the 
deployment  nut. 
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xs 


The  axial  displacement  U of  a longeron  whose  axial  load 
\ is  given  by  , 


U = 


EI. 


where 


Cj^  = constant,  to  be  determined  empirically 
e = eccentric  distance 
SL  - batten  spacing 
EI, 


= longeron  bending  stiffness 
4 

for  a solid  circular  rod 


irEd 


64 

The  rotation  is  8 = 2 

R 

Since  the  interface  stiffness  is  defined  by 


K 

M 

e 

where 

M 

= 1.5  RP 

e 

jCM 

II 

and 

St, 

= 1.25  R 

then 

K = 


=2  if 


where 


C2  = a constant  to  be  empirically  evaluated 
It  is  assumed  that  the  ratio  R/e  is  independent  of  R 
for  coilable  lattice  booms  of  the  type  considered  here.  For 
the  LMSC  SEP  boom 


K = 2.2  X 10 


5 in-lb 
radian 
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was  measured.  Also 

E = 7.1  X 10®  psi 

e = 0.015 

and  R ==  7.2  inches 

Therefore, 

K = 1640Ee^R^ 

Or,  for  the  above  values  of  E and  e 


where  R is  e^(pressed  in  inches. 
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SECTION  I PART  2 
ADDENDUM  TO  AECR  7821/115 

BOOM  AND  CANISTER  WEIGHT  EQUATIONS 
FOR  MINIMUM  SYSTEM  WEIGHT 

R.  F.  Crawford 

AEC  - Able  Engineering  Co.,  Inc. 

Since  the  GE  rollout  design  concept  utilizes  near  minimum  system  weight  for 
the  selection  of  the  boom,  the  equations  derived  in  AEC  - Able  Engineering  Report 
AECR  7821/115  will  be  modified.  The  system  weight  is  defined  here  as  the  stim  of 
the  boom  weight  and  the  canister  weight. 

Boom  Weight 

The  boom  weight  has  previously  been  expressed  as 

W^  = Cpe^  (D1)  i 


where  C is  a constant. 

For  the  LMSC/SEP  type  design  the  constant  has  been  determined  as 

C = 37.7 


Thus 


Wg  = 37.7  pE^  R^L  (D2) 

and  the  El  of  the  boom  has  been  expressed  as  a function  of  the  boom  radius  and 
the  coiling  strain 


4 2 


El  = 1.5  7T  ER^  e 


(D3) 


The  derivation  of  Eq.  (D3)  assumes  circular  solid  longerons. 


' Combining  Equations  (D2)  and  (D3)  by  eliminating  e 


tj  8 » 0 p L El 

^ ^ er" 


or  with  p = 0.071  pci  and  E = 7.1  x 10  psi 


= 7.887  X 10~® 


(D4)  ■ 


(D5) 


Canister  Height 

As  before  the  expression  for  canister  height,  will  be  assumed  to  be 

divided  into  three  parts  as  follpws: 


where 


H 


can 


= H 


stow 


+ H, 


trans 


+ H 


mech 


(D6) 


stow 

trans 

^mech 


= Length  required  for  stowing  the  retracted  boom 

= Transitional  length  of  body,  between  fully  coxled  and  fully 
deployed  configurations 

= Length  required  for  the  three-threaded  nut  deployment  mechanism 


Previously  the  equation  for  was  derived  for  a constant  strain.  The 

equation  for  will  now  be  re-written  expressing  the  stowage  length  as  a 

function  of  boom  El,  boom  radius  R,  and  boom  length  L. 

Assume 


H 


stow 


(D7) 


eg  = e + 0.008 


(D8) 


for  the  LMSC/SEP  design 


e = 0.015 
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R 


I 

e = €Q  AT  A 

(COILING  STRAIN) 

1 

e = at  B 

(BENDING  STRAIN) 


<t  CANISTER 

(b)  SCHEAAATIC  OF  LONGERON  COILED 
IN  TRANSITION  REGION 


(c)  CROSS  SECTION  OF  LONGERON 


Figure  Dl. 


and  C can  be  determined  to  be 


C = 1.533 


Thus 


H 


stow 


1.464  Le 


(D9) 


But  from  (D3) 


Thus 


= / El 

" ■ r E 


H 


stow 


(DIO) 


(Dll) 


Next  an  expression  for  H as  a function  of  boom  El  and  boom  radius  R wxll 

trans 

be  obtained. 

In  the  transitxon  stage  the  longerons  are  stressed  due  to  coiling  and  transi- 
tional bending.  These  stresses  occur  xn  orthogonal  planes.  The  transmission 
length  is  determined  by  the  maximum  allowable  working  straxn.  From  the  LMSC/SEP 
design  it  has  been  determined  empirically  that 


H 


trans 


1.8  R 


(D12) 


For  a coiling  strain  = 0.015.  This  relationship  is  empirical  and  xs 
based  on  the  assumption  of  multiple  extension/retraction  cycling.  The  cross- 
section  of  the  stressed  longeron  in  the  transition  stage  is  shown  in  Figure  Dl. 


sin  6 + £q  cos  8 


(D13) 


but 


e 


0 


2R 


(D14) 
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Equation  (17)  can  then  be  rewritten 


Introduce  approximations  through  series  expansion 

1 
3 


(D20) 


CD21) 
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Let 


R 


^trans 


2 


= X 


1.144  = (1  + x)  cos  |^\fx  (1 

2 

y 

cos  y 1 - Y~ 


1.144 


^ (1 

2 3^ 


+ x) 


Expanding  and  dropping  the  higher  order  terms 


e 


c 


e 


0 


+ 


X 

2 


e 

c 


e 

c 


e 


0 


1 

2 


2 


(D22) 

(D23) 

(D24) 

(D25) 

(D26) 

(D27) 


trans  = 1 


i 

From  the  SEP  design,  = 0.0172,  and  from  Eq.  (DIO) 

£ I ^ 

0 ^2^1.5  ttE 


(D28) 
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So, 


R 


trans 


2 0.0172  R 


1 1.5  ir  E 

V^^'V 


The  length  for  the  mechanism 


H ^ = 1.5  R 
mech 


( — 
\l.25  R/ 


(D29) 


(D30) 


where  Z is  the  batten  spacing,  typically 


S,  = 1,25  R 


Hence  the  total  canister  height  is 


Canister  Weight 

As  before  the  canister  weight 


where 


W =W^  +W^  +W  , 

can  stow  trans  mech 


(D32) 


w ^ 

stow 

= weight 

= weight 

trans 

^mech 

= weight 

motors 

Ror  the  SEP 

design 

of  cylinder  in  which  boom  stows 

of  cylinder  and  tracks  in  the  transition  region 

of  deployment  mechanism,  including  nut,  guides,  bearings, 
and  base. 
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stow 

5.01 

lb 

trans 

3.9 

lb 

^mech 

24.1 

lb 

W 

can 

33.7 

lb 

Assume  that 


stow 


= H ^ R 
1 stow 


stow 


^ 0.6744  L 

R 


= 0.0246 


or 


W ^ 
stow 


W*. 

trans 


From  SEP  data  with  W =3.9  lb 

trans 


= 0.0407 


then 


trans 


0.0407  R 


(D33) 


(D34) 
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For  SEP 


W , = 24.8  lb 
mean 


= 0.478 


W , = 0.478  R 
mech 


(D35) 


and  the  canister  weight 


„ 0.01661  /El  , 

^can  = R Vr 


0.0407  R 


^2  (o.0172 


+ 0.478  R (D36) 


System  Weight 


The  system  or  boom  plus  canister  weight,  W , is  then 

s 


, „„  ,„-3  El  L . 0.01661  /El  . 

”s“  7-887  K 10  — + + 


0.0407  R 


+ 0.478  R 


0172  R 


2 1.5  TT  E 


El 


■ 


(D37) 


6 2 

or  with  E = 7 . 1 x 10  Ib/in 


-.t  -7  nm  n rt — 8 El  It  , ^ 1 n~^  p 0.0407  R , ^ ri  r.2 

W = 7.887  X 10  — X-  + 6.233  x 10  — I- , , + 0.478  R 

s „2  R / / „2  \ 


R 


2 ( 99.49  ^=^-1 


El 


To  minimize  system  weight  for  given  El  and  L must  find  R from  Eq.  (D38) . 
Data  Plots 

Equation  (D38)  has  been  programmed  to  minimize  with  respect  to  R for  a 
given  L and  El.  Figure  D2  shows  a plot  of  R vs  El  for  constant  boom  length,  L. 
The  same  data  is  replotted  as  R vs  boom  length  L for  constant  El  in  Figure  D3. 
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The  boom  weight  per  unit  length,  for  the  minimum  system  weight  design  from 
Equation  (D5)  is  plotted  in  Figures  (D4)  and  Ch5) . Several  plots  are  required 
since  the  weight  is  a function  of  both  the  boom  stiffness  and  the  boom 
length,  L.  These  data  are  equivalent  to  those  shown  in  Figure  3 of  the  original 
report  AECR  7821/115. 

Figures  (D6)  and  (D7)  show  the  canister  length,  for  various  combinations  of 
boom  length  and  boom  stiffness  from  Equation  (D31) . The  corresponding  data  for 
canister  weight  obtained  from  Equation  (D34)  are  plotted  in  Figures  (D8)  and  (D9) . 

Application  of  Mxnimum  System  Weight  Data  to  GE  Rollout  Design  Concepts 

The  equations  developed  above  are  now  applied  to  the  GE  rollout  design 
concepts.  Two  data  points  are  available. 

(a)  10  kw/wing 

— 5 2 

Boom  El  = 1.85  x 10  lb-in  , length  = 677  inches 
Boom  radius  = 2.5  in.  Boom  wieght  2.3  lb 
Canister  weight  = 7.2  lb 

(b)  60  kw/wing 

— 2 

Boom  El  = 52  X 10  lb-in  , length  2280  inches 
Boom  radius  = 10  in.  Boom  weight  = 80  lb 
Canister  weight  = 68  lb 

Equations  (D5) , (D36)  and  (D38)  have  been  examined  for  the  above  two  data  points 
and  the  data  are  plotted  in  Figures  CUlO)  and  (Dll) . These  plots  show  that  the 
weights  quoted  for  the  rollout  design  are  somewhat  higher  than  the  weight  obtained 
from  the  above  derivation.  Either  the  GE  design  did  not  quite  achieve  minimum 
weight  or  some  of  the  assumptions  made  in  the  derivation,  such  as  the  small  angle 
approximation  of  Eqs.  (21)  and  (22)  have  introduced  inconsistencies. 

For  purposes  of  the  parametric  study  either  a minimum  weight  approach  as 
outlined  above  will  be  adopted  or  the  constants  of  Equation  (D38)  can  be 
adjusted  to  match  the  GE  rollout  array  data. 
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BOOM  RADIUS,  R (m  ) 


BOOM  RADIUS,  R (in.) 


Figure  D3.  Boom  Radius  Versus  Boom  Length 
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BOOM  WEIGHT  PER  UNIT  LENGTH,  Wg/L  (Ib/ft) 


o® 


Figure  D4(a).  Boom  Weight  Versus  Bending  Stiffness,  Lower  Part  of  Stiffness  Range 


BOOM  WEIGHT  PER  UNIT  LENGTH,  W-A  (Ib/ft) 


Figure  4(b).  Boom  Weight  Versus  Bending  Stiffness,  Upper  Part  of  Stiffness  Range 


CANISTER  LENGTH 


CANfSTER  LENGTH 


Figure  D6(b).  Canister  Length  Versus  Bending 


Stiffness,  Upper  Length  Range 


CANISTER  WEIGHT 


Figure  D8(a).  Canister  Weight  Versus  Bending  Stiffness,  Lower  Part  of  Stiffness  Range 


CANISTER  WEIGHT,  W, 


WEIGHT,  (lb.) 


BOOM  RADIUS,  (in  ) 

Figure  DIO.  60  kW/Wlng  Data 
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WEIGHT,  (lb.) 


BOOM  RADIUS,  (m.) 


Figure  Dll.  10  kW/Wing  Data 
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APPROACH 

The  scaling  equations  for  the  structural  elements  have  been  derived  using 
the  weight  data  supplied  for  the  conceptual  designs.  The  weight  data  for  the 
foldout  array  was  obtained  from  References  12  and  13.  The  rollout  array  weights 
are  contained  in  References  14  and  15. 

In  developing  the  scaling  equations  it  was  assumed  that  the  elements  were 
either  stress,  deflection  or  buckling  critical. 

The  assumptions  used  in  generating  the  equations  for  each  of  the  elements 
are  described  as  part  of  the  derivation. 

The  scaling  equations  for  the  deployment  mast  and  the  associated  canister 
were  derived  by  AEC-Able  Engineering  Company  of  Goleta,  California  and  are  con- 
tained in  Part  1 and  Part  2 of  Section  I. 

FOLDOUT  ARRAY 

The  foldout  array  weights  are  defined  for  two  different  types  of  solar  cells. 
The  12.5  kw/wing  array  contains  heavy  cells,  8 mil  (200  micron)  with  a 6 mil 
(150  micron)  cover  glass.  Reference  12.  The  30  kw/wing  and  60  kw/wing  configura- 
tions use  3 mil  (75  micron)  covers  for  a nominal  200  Watt/kg,  Reference  13. 

2 

The  heavy  solar  cell  blanket  has  a nominal  power  density  of  0.0000640  kw/in. 

(0.0989  kw/in?)  and  a corresponding  weight  density  of  0.00128  Ib/in?  (0.895  kg/ 

2 

in.).  The  corresponding  values  for  the  lightweight  solar  cell  blanket  are 
0.0000764  kw/in?  (0.118  kw/in?)  and  0.000496  Ib/in?  (0.349  kg/in?). 

For  the  purpose  of  this  study  only  the  heavy  solar  cells  were  considered. 

Thus  all  the  weights  of  the  structural  elements  for  the  30  kw/wing  and  60  kw/wing 
configuration  which  are  functions  of  the  blanket  weight  were  resized  for  the 
heavy  solar  cells . 

NOMENCLATURE 

2 

A Cross  Sectional  Area,  in. 

C.  Constant 

1 
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Z Blanket  Length,  in. 

Container  Length,  in. 

Length  of  Articul’a'ting  Outboard  Container,  in. 

4 

I Section  Moment  of  Inertia,  in, 

2 

^ave  -Average  pressure  exerted  by  the  blanket  on  the  container,  Ib/in. 

t thickness,  in. 

w_  blanket  width,  in. 

Wg  blanket  weights,  lb 

W_„  Box  Hinge  Structure  Weight,  lb 

DEI 

W^  Box  Cover  Structure  Weight,  lb 

Wj^^  Container  Weight,  lb 

W^^  Box  Cover  Weight,  lb 

W„  Tip  Fitting  Weight,  lb 

r 

W Load  Distribution  Structure  Weight,  lb 

Lb 

Wgg  Support  Strut  Weight,  lb 

2 

Blanket  Area  Density,  Ib/in. 

3 

p Weight  Density,  Ib/in. 

6 Beam  Rotation,  Radians 

DERIVATION  OF  SCALING  EQUATIONS 
1.  Box  Cover 

The  box  cover  weight  quoted  in  Reference  12  is  divided  into  two  basic 
elements:  (1)  the  cover  structure  and  (2)  preload  distribution  structure.  The 

function  of  the  cover  is  to  restrain  the  solar  cell  blanket  during  the  launch 
phase.  Thus  the  cover  is  designed  by  launch  loads  which  are  asstmied  to  be 
proportional  to  the  blanket  weight. 
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The  boK  cover  for  the  12.5  kw/wing  configuration  is  designed  for  4 latch 

points  and  a fiberglass  preload  distribution  structure,  see  Figure  D12.  The 

quoted  weight  is  5.19  lb  (2.36  kg)  without  contingency.  The  preload  is  1.5  psi 
2 

(1.03  N/cm  ) average.  A more  efficient  preload  distribution  structure  can  be 

achieved  by  increasxng  the  number  of  latch  points.  This  results  in  some  slight 

increase  in  mechanism  weight,  see  Part  4.  The  latch  points  have  been  assumed 

spaced  at  one  cover  width,  16.5  in.  (41.9  cm)  apart.  For  the  average  pressure 

2 

of  1.5  psi  (1.03  N/cm  ) the  preload  distribution  structure  weight  is  estimated 
at  2.64  lb  (1.20  kg).  This  weight  is  based  on  a backup  structure  consisting  of 
1 in.  (2.54  cm)  deep  fiberglass  T beams,  flange  and  web  thickness  of  0.030  in. 
(0.76  mm) . 

The  scaling  equations  for  the  box  cover  will  be  developed  using  the  above 
weight . 

The  blanket  weight  will  be  defined  by 


"b  ■ "b 


(D39) 


The  average  pressure  on  the  box  cover  is  assumed  to  be  proportional  to 


P = C-  w^  y. 
ave  1 B B ' A 


(D40) 


using  the  12.5  kw/wing  data, 


- 1244  in. 

D 


w.„  = 157  in. 
5 


y^  = 0.00128  lb /in? 


P =1.5  psi 
ave 


The  proportionally  constant 


= 0.006 


P = 0.006  w_  y, 
ave  B BA 


(D40a) 


Figure  D12.  Major  Structural  Elements  for  Foldout  Design 


For  the  load  distribution  structure,  it  will  be  asstimed  that  only  the  web  and 
flange  thickness  will  be  varied  for  different  loadings.  The  reinforcement  beams 
have  the  following  properties 


I « 0.33t 


A « 2t 
A « 61 


The  weight  of  the  structure  is  proportional  to  the  area,  which  for  constant 
bending  stress  is  proportional  to  the  loading,  thus 


"l  " S ”b 


(D41) 


for 

= 2.64  lb 
Jig  = 1244  in. 
w„  - 157  in. 

O 

= 0.00128  Ib/in? 

The  proportionally  constant 
= 0.0106 

= 0.0106  y.  (D41a) 

L D D A 

A similar  assumption  will  be  made  for  the  basic  cover  structure.  It  will  be 
assumed  that  only  the  facesheet  thickness  of  the  honeycomb  will  be  varied,  the 
honeycomb  thickness  is  held  constant  at  1 inch  (2.54  cm),  thus 

A « 41 
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Here  again  for  a bending  stress  limited  design 


»C  - S ‘‘b  ”b  TfA 
For  the  12.5  kw/wing  design 

= 7.26  lb 
= 1244  in. 

= 157  in, 

= 0.00128  lb /in? 

= 0.029 

= 0.029  Wg  (D42a) 

For  the  total  box  cover  weight,  ccambine  (D41a)  and  (D42a) 

= 0.0396  Wg  Y^  ■ (D«) 

Equation  (D43)  can  now  be  used  to  evaluate  the  box  cover  weight  for  the  30  kw/ 
wing  and  60  kw/wing  configurations  with  heavy  solar  cells.  Thus 

W = 19.83  lb  (9.01  kg)  for  30  kw/wing 

wX 


and 


= 39.94  lb  (18.15  kg)  for  60  kw/wing 

U X 

2.  Container 

The  container  construction  is  similar  to  the  box  cover,  see  Figure  D12. 

The  main  function  is  to  support  the  blanket  during  launch.  The  following  weight 
data  is  extracted  from  the  conceptual  designs  for  a nominal  160  in.  (4.06  m) 
section 
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12.5  kw/wing  30  kw/wlng  60  kw/wing 

Heavy  Blanket  Light  Blanket  Light  Blanket 

Unbroken  Unbroken  Broken 

22.22  lb  12.03  lb  19.47  lb 

(10.1  kg)  (5.47  kg)  (8.85  kg) 

The  weight  for  the  30  kw/wing  and  the  60  kw/wing  data  from  Reference  13  have  been 
adjusted  for  the  support  strut  weights  by  subtracting  1.45  lb  (0.66  kg)  and 
2.18  lb  (0.99  kg)  from  the  total  container  weight,  respectively. 

The  assumption  is  made  by  LMSC  that  the  weight  is  proportional  to  container 
length.  Thus  the  equations  will  be  written  for  a 60  inch  section. 

The  container  weight  is  a function  of  the  blanket  weight  and  the  box  cover. 
Since  the  box  cover  is  assvnned  to  be  a function  of  the  blanket  weight  only,  the 
scaling  equation  for  the  container  weight  will  be  asstimed  to  be  of  the  form 

"cc  ■ =4  ‘‘b  "e 

The  constants  and  will  be  determined  by  matching  the  unbroken  configuration 
container  weights  for  the  12.5  kw/wing  and  the  30  kw/wing.  For  the  broken  con- 
figuration will  be  adjusted  upward  to  match  the  weight  of  the  60  kw/wing 
configuration. 

Solving  Equation  (D44)  with  = 22.22  lb,  = 1244  in.,  w„  = 157  in., 

P t-L  J5  J5 

~ 0*00128  Ib/in.  for  the  12.5  kw/wlng  and  with  = 12.03  lb,  = 1250  in., 
Wg  = 157  in.,  = 0.000496  Ib/in?  for  the  30  kw/wing  array,  = 0.06673  and 
= 5.53. 

Then  for  a 160  inch  segment  of  the  container  ss  w 

. L B 

= 10.47  + 5.53  (D45) 

and  assiming  a constant  weight  per  inch 

= 0.0668  Ag  Wg  Y^  + 0.0352  w^  (U46) 

for  the  unbroken  array. 
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?or  the  broken  array  an  additional  weight  proportional  to  the  container 
weight  will  be  added  to  Equation  (D46)  to  account  for  additional  structure  due 
to  the  discontinuity  to  match  the  cover  weight  quoted  for  the  60  kw/wing  array. 
Thus  for  the  broken  array 

= 0,0668  Wg  + 0.0577  w^  (D47) 

The  weight  for  the  container  of  the  30  kw/wing  and  60  kw/wing  configurations  with 
heavy  solar  cells  are  then  estimated  as  W = 44.5  lb  (20.2  kg)  for  30  kw/wing 
and  W = 90.11  lb  (40.96  kg)  for  60  kw/wing. 

3.  Mast  Tip  Fitting 

The  following  data  points  are  available  for  extrapolating  the  tip  fitting 
weight  for  the  foldout  array,  see  Figure  D12. 


12.5  kw/wing 

30  kw/wing 

60  kw/wing 

Weight,  Wp 

1.61  lb 
(0.73  kg) 

1.54  lb 
(0.7  kg) 

2.20  lb 
(1.0  kg) 

Blanket  Tension,  lb 

22 

3 

5 

Mast  Diameter,  in. 

14.7 

7.0 

11.0 

Initially  it  was  asstimed  that  the  tip  fitting  is  of  deflection  limited  design 
and  hence,  proportional  to  the  total  blanket  tension.  This  did  not  result  in 
reasonable  scaling  laws.  It  was  then  assumed  that  the  tip  fitting  is  designed  by 
launch  loads  and  that  the  60  kw/wing  broken  configuration  carries  additional  load. 

The  scaling  method  for  the  fitting  weight  then  parallels  that  used  for  the 
container. 

"f  “ <=6  ”b  ^ 

solving  for  the  constants  in  the  above  equation  using  the  12.5  kw/wing  and 
30  kw/wing  data, 

C,  = 0.00127  C-,  = 1.290 
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Thus 


W_  ==  0.00127  Y*  + 1-29  (D49) 

r is  xS  A 

For  the  unbroken  array,  and 

W_  = 0.00127  w,,  Y,  + 1.70  (D50) 

r n n A 

for  the  broken  array. 

The  tip  fitting  weights  for  the  30  kw/wing  and  60  kw/wing  configuration 
with  heavy  blankets  can  now  be  estimated  using  Equation  (D49)  and  (D50). 

Wp  - 1.92  lb  (0.87  kg)  for  30  kw/wing 


and 


Wp  = 2.98  lb  (1.35  kg)  for  60  kw/wing 


4.  Support  Struts 

The  support  strut  weight  for  the  12.5  kw/wing  configuration  is  listed  in 
Reference  12.  For  the  30  kw/wing  and  60  kw/wing  configurations,  the  support 
struts  have  been  included  as  part  of  the  container  weights.  IMSC  has  estimated 
the  support  strut  weights  as  follows : 


Weight,  Wgg 


12.5  kw/wing 

Heavy  Blanket 
Unbroken 

2.66  lb 
(1.21  kg) 


30  kw/wing 

Light  Blanket 
Unbroken 

1.45  lb 
(0.66  kg) 


60  kw/wing 


Light  Blanket 
Broken 

2.18  lb 
(0.99  kg) 


The  function  of  these  struts  is  to  support  the  container /blanket  assembly  during 
launch,  see  Figure  D12.  It  will  be  assumed  that  the  weight  is  determined  by  the 
blanket  weight  for  either  stress  or  buckling  limited  designs. 
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(Ml) 


»SS  = *=8  "b  ■^A  + S 


The  three  data  points  above  do  not  fit  Equation  (D51)  too  well.  A least  s.quares 
fit  with  a bias  toward  the  12.5  kw/wing  configuration  gives  the  following 
relationship . 


Wgg  = 0.0037  Wg  + 1.73  (D52) 

The  weights  for  the  30  kw/wing  and  60  kw/wing  configuration  with  heavy  solar 
cells  can  be  estimated  as 


W = 3.18  lb  <1.63  kg)  for  30  kw/wing 

OD 


and 


W = 5.46  lb  (2.48  kg)  for  60  kw/wing 

oo 

5.  Box  Hinge  Structure  (Broken  Configuration  Only) 

LMSC  does  not  provide  enough  detail  in  Reference  13  for  the  design  of  the 
box  hinge  structure  for  the  broken  configuration,  nor  are  weights  listed  for 
these  items. 

An  arbitrary  criteria  for  sizing  the  structure  was  selected.  It  seemed 
desirable  to  have  the  hinge  structure  stiff  enough  such  that  it  contributes  the 
same  deflection  to  the  system  as  the  container. 

Figure  D13  shows  a schematic  of  the  box  hinge  structure  design.  The  stiff- 
ness of  the  container  has  been  estimated  using  one  inch  thick  honeycomb  with  a 
fiberglass  face  sheet  thickness  t. 

The  relationship  for  the  container  stiffness  and  its  weight  is  approximated 

by 

^CC 

EI«  10.26—^  (D53) 

Equating  the  tip  rotation  of  a 40  inch  segment  of  the  container  to  that  resulting 
from  the  hinge  structure  for  an  articulating  container  segment  of  length  the 
strut  weight  can  be  related  to  the  box  cover  weight  for  each  side  by 
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Figure  D13.  Box  Hinge 


= 0.1793  X 10 


-3  ''CC  \ 


w. 


B 


(D54) 


Substituting  into  the  above  the  expression  for  the  container  weight,  multiplying 
by  two  to  account  for  two  such  structures  and  adding  20%  for  fittings,  the 
following  expression  for  the  box  hinge  structure  is  obtained. 


= 0.36  X 10“''^  y.  + 0.31  x 10  ^ 

BH  e B ' A e 


(D55) 


The  box  hinge  structure  weight  for  the  broken  60  kw/wing  array  with  £ = 157  in. , 

2 ^ 

£ = 2000  in.,  y,  = 0.00128  Ib/in,  is  estimated  as 

jj  A 


= 3.0  lb  (1.4  kg) 


ROLLOUT  ARRAY 

The  rollout  array  weights  are  defined  for  two  different  configurations,  a 

nominal  10  kw/wing  array  and  a 60  kw/wing  array.  The  details  for  the  10  kw/wing 

array  configuration  are  contained  in  Reference  14.  The  60  kw/wing  configuration 

is  defined  in  Reference  15.  Both  configurations  use  3 mil  (75  micron)  solar 

cells  with  a 1 mil  (25  micron)  cover  sheet,  and  a 1.5  mil  (38  micron)  substrate. 

2 2 

The  nominal  power  density  is  0.000090  kw/in.  (0.139  kw/m  ) and  a corresponding 
weight  density  of  0.000523  Ib/iu?  (0.368  kg/in?). 
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NOMENCLATURE 


A Cross  Sectional  area,  in. 

c Distance  from  Neutral  Axis  for  Bending  Beam,  in, 

C.  Constant 

X 

Drum  Diameter,  in. 

dg  Shaft  Diameter,  in. 

Fjj  Drum  Tension  Load,  lb 

F Drum  Reaction  Load,  lb 

K 

I Section  Moment  of  Inertia,  in. 

A Blanket  Length,  in. 

Distance  from  Array  Centerline  to  Drum  Edge,  in. 

Drum  Length,  in. 

Header  Length,  in. 
ri 

Jig  Shaft  Length,  in. 

M Moment,  in. -lb 

w,.  Blanket  Width,  in. 

Wg  Blanket  Weight,  lb 

W^g  Center  Support  Weight,  lb 

Wjj  Drum  Weight,  lb 

W„^  Folding  Structure  Weight  at  Base,  lb 

to 

Wpg  Folding  Structure  Weight  at  Header,  lb 
Wg  Header  Weight,  lb 

Wj^g  Leading  Edge  Member  Weight,  lb 
Wg  Shaft  Weight,  lb 

Blanket  Area  Density,  lb /in? 

9 Beam  Rotation,  Radians 
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DERIVATION  OF  SCALING  EQUATIONS 


1 . Drum 

A sketch  of  the  drum  is  shown  in  Figure  D14. 

The  following  data  are  available  for  extrapolation  from  the  two  conceptual 
design  configurations ; 


10  kw/wing  60  kw/wing 


Drtim  Weight,  Wj^,  lb  each,  2 required/wing 
Blanket  Weight,  W^,  lb 
Drum  Tension  Load,  lb 
Drum  Length,  in. 

Drum  Dxameter,  d^^,  in. 


6.5 

11.5 

30.8 

158.1 

i.6 

27.6 

87 

150 

12 

12 

An  observation  is  made  immediately  that  the  drum  weight  is  nearly  propor- 
tional to  the  drum  length  with  a lineal  weight  of  0.075  lb /in.  for  the  10  kw/wing 
configuration  and  0.77  Ib/in.  for  the  60  kw/wing  configuration.  This  would 
indicate  that  the  design  is  not  stress  limited  as  for  a stress  limited  case  the 
drum  weight  would  be  proportional  to  the  drum  length  squared  and  the  mass  loading 
(drum  mass  plus  blanket  mass). 

It  will  be  assumed  that  the  drum  weight  can  be  expressed  in  the  following 

form: 


""d  = ^10  ^ "ll  ''d 


(D56) 


solving  the  above  for  C. . and  C, - for  the  two  cases  W^  = 6.5  lb,  W^  = 30.8  lb, 

iU  li  D ii 

= 87  in.  for  the  10  kw/wing  configuration  and  W„  = 11.5  lb,  W^  = 158.1  lb, 

D D n 

Ajj  = 150  in.  for  the  60  kw/wing  configuration 


= 0.0028  = 0.0737 


Thus 


= 0.0028  w^  Ya  + 0.0737 
D B B 'A  D 


(D56a) 
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2. 


Shaft 

The  following  data  for  two  conceptual  designs  were  used  for  deriving  the 
weight  scaling  equation.  A sketch  of  the  shaft  is  shown  in  Figure  D15. 


10  kw/wing 


60  kw/wing 


Shaft  Weight,  Wg,  lb  each,  2 required/wing 

Drum  Length,  in. 

Blanket  Tension  Load,  lb 

Distance  from  Array  Centerline  to  Drum 
Edge,  in. 

Blanket  Length,  Jl^,ein. 

D 


0.48 

87 

1.6 


6.3 

677 


- 7.08 
150 

27.6 

15.7 
2382 


In  deriving  the  weight  scaling  equation  for  the  shaft  the  following  condi- 
tions will  be  considered:  (a)  shaft  bending  due  to  blanket  tension,  limitations 

due  to  stress  or  deflection,  (b)  laimch  loads  due  to  drum  weight,  stress 
limitation : 


(a)  Shaft  Bending 

The  moment  acting  on  the  shaft  is 


M = — F £ 

2 D D 


Assume  the  shaft  diameter  to  be 


(i)  Stress  Limitation 


M 


a = 


^D 


64 


A = 


TTdpt 
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Figure  D15.  Cut~Away  View  of  Boom  and  Storage  Drum  for  Rollout  Design 


Assume  that  the  shaft  length  £g  is  the  same  as  the  distance 
between  the  centerline  and  the  drum  edge 

~ ^CC 

and  furthermore 


^CC  ” S 


The  shaft  weight,  Wg,  can  then  be  written  as 


Wg  = A p 


Wg  = 0.05  TTdjjt  p 


a = 


8F  a 

D D 

irdjt 


and 


od„ 


(D57) 


Since  d^,  a and  p will  be  assumed  constant  for  stress  scaling, 
assume  the  form  of  the  scaling  equation  to  be 


^12  S “^IS 


(D58) 


where  the  constant  is  to  account  for  fitting  weights.  Solv- 
ing Equation  (D58)  for  and  C^g  by  using  the  10  kw/wing  and 
60  kw/wing  data 

= 1-084  X 10"^  Cg^g  = 0.35 
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Thus 


W = 1.084  X 10“^  sl  F + 0.35 

u jJ  U 


(ii)  Deflection  Limitation 

The  rotation  due  to  a moment 


0 = 


El 


0 = 


E TTd^  t 


then  the  shaft  weight  Wg  can  be  related  to  the  deflection 


^S  = 


0.16  p 

E dl  e 


Assmne  the  shaft  material  is  aluminum 


E = 10  X 10^  Ib/in?  p = 0.1  Ib/in? 


Then 


W,  = 1.11  X 10 


F S, 

-11  B ^D 


the  form  of  the  scaling  equation  then  becomes 


“s  - h4  '‘d  + hs 


From  which,  using  the  available  data 


= 7 . 166  X 10 


-8 


= 0.41 


(D58a) 


(D59) 


(D59a) 


(D60) 
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and 


W = 7.166  X 10“®  F 5,^  + 0.41  (D60a) 

o JL/  D 

(b)  Shaft  Loading  during  Launch 

To  obtain  the  reaction  of  the  drum  on  the  shaft  it  will  be  assumed  that 
the  drum  is  excited  in  its  first  bending  mode,  a magnification  factor 
of  Q = 50  and  an  effective  mass  of  61%  of  the  total  mass. 

Then  the  force  acting  on  the  shaft  is 

= I (50)  (0.61)  (Wjj  + Wg)  (D61) 

using  Equation  (D56a) 

Fj^  = 12.25  (1.0035,g£jjY^  + 0.07372.j^)  (D61a) 

and  the  moment  on  the  shaft  assuming  a shaft  length  of  Jig  fa  0. 1 

M = 1.53  Ya  + 0-112  (D62) 

B D A D 

For  this  condition  it  will  be  assumed  that  the  shaft  is  stress  limited. 

Then  the  shaft  weight  can  be  related  to  the  stress  by  the  equations 
shown  under  (a) (i)  above. 

Wg  = (0.0102S,gY^  + 0.00075)  . (D63) 

Solving  for  C^g  and  by  using  the  10  kw/wing  and  60  kw/wing  data. 

C-,  = 0.000167  C,,  0.032 

Xo  1/ 

= (1.706  X 10"^  JI^Ya  + 1-25  x lO"^)  Jlj  + 0.03  (D63a) 

b D A U 
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Comparing  Equation  (D63a)  to  Equation  (D58a)  it  is  concluded  that  the 
effective  stress  in  the  shaft  due  to  the  blanket  tension  is  lower  than 
due  to  the  launch  condition.  Thus  for  the  shaft  weight  the  larger  of 
the  weight  obtained  from  the  following  two  equations  will  be  used. 

Wg  = 7.166  X 10“^  +0.41  • (D60a) 

Wg  = (1.706  X + 1-25  x lO"^)  + 0.03  (D63a) 

3.  Center  Support 

The  function  of  the  center  support  is  similar  to  that  of  the  shaft,  see 
Figures  D14  and  D15 . The  procedure  for  the  derivation  of  the  weight  equation 
for  the  center  support  is  identical  to  that  used  for  the  shaft. 


10  kw/wing  60  kw/wing 

Center  support  weight,  W^g»  lb  each, 

1 required  per  wing 

Drum  Length,  in. 

Blanket  Tension  Load,  lb 

(a)  Bending  in  Deployed  Configuration 

Consider  only  deflection  limited  condition.  The  weight  equation  is  of 
the  form 

«CS  - =18  + =19 

using  the  data  available  for  the  10  kw/wing  and  60  kw/wing 
configurations 

C^g  = 1.596  X 10“^  C^g  = 4.75 

W^g  ^ 1.596  X 10“^  +4.75  (D64a) 


4.91  19.62 

87  150 

1.6  27.6 
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(b)  Loading  During  Launch 

The  stress  limited  condition  indicates  a weight  equation  of  the  form 


""cs  = So  Va  S + Si 


(D65) 


using  the  available  data 


C^g  = 0.000372  = 3.91 

Wgg  = (3.80  X 10"^  + 2.79  x lO”^)  + 3.91  (D65a) 

The  center  section  weight  will  be  evaluated  using  Equations  (D64a)  and 
(D65a)  and  the  larger  of  the  two  values  will  be  used. 


4.  Header 

The  header  is  affected  only  by  the  deployed  loading  of  the  blanket  tension, 
see  Figure  D14.  Both  a stress  limitation  and  a deflection  limitation  will  be 
used  to  derive  the  scaling  equations.  The  following  data  are  available  for  the 
baseline  configuration. 


10  kw/wing  60  kw/wing 


Header  Weight,  W^,  lb,  one  required/wing 
Drum  Length,  5,^^,  in. 

Blanket  Tension  Load,  F^,  lb 


1.98  4.36 

87  150 

1.6  27.6 


(a)  Stress  Limitation 

Asstfflie  a cross-section  as 

t « b 

a/b  = 2 

b « 0.1  djj 
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then 


A = 0,6  t dp 
I = 0.00333  t dp 

The  header  length  will  be  assumed 


5/jj  w 1,2  5>p 

The  header  weight  then  is 

3 

W„  = A£„p  p = 0.056  lb /in.  for  graphite  epoxy 

ri  U 

Wp  = 0.0403  t dpAp 
The  moment  is 


M - 0.6 


a =■ 


Me 


Relating  W to  P 
n 


2 


Then  the  weight  scaling  equation  will  be  assumed  of  the  form 


“h  = =22  <^23 


Solving  for  and 


C22  = 3.91  X 10 


-6 


from  the  available  data 
and  C22  = 1.93 


(D66) 


(D67) 
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Thus 


Wjj  = 3.91  X 10~^  + 1.93 


(b)  Deflection  Limitation 

The  tip  rotation  can  be  expressed  as 


0 = 


El 


0 = 


108.11 

-4^ 


Then 


W = 
H 


Vb 

Ed"  e 


Assuming  E,  dj^  and  6 to  be  constant  the  scaling  equation  is 
form 


W, 


H 


'24 


Vd  + "25 


with 


= 2.584  X lO"^  0^5  = 1.95 
W„  = 2.584  X 10"®  F^£®  + 1.95 

n JJ  D 

For  the  header  the  weight  will  be  determined  from  Equations 
(D69a)  and  the  larger  of  the  two  will  be  chosen. 


(D67a) 


(D68) 

of  the 

(D69) 

(D69a) 
(D67a)  and 
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5.  Leading  Edge  Member 

The  leading  edge  member,  according  to  GE,  consists  of  a rectangular  cross- 
sectional  beam  xd.th  minimum  gauge  (0.030  in.)  thickness  wall,  constant  weight 
per  length.  See  Figure  D14  for  sketch  of  Leading  Edge  Member. 

10  kw/wing  ,60  kw/wing 


Leading  Edge  Member  weight,  W, lb 

LE 

Drum  Length,  5,^,  in. 

For  constant  weight /length 


1.06  2.16 
87  150 


W 


LE 


S6 


(D70) 


C_,  K 0.0133 
26 

= 0.0133  . (D70a) 

6.  Folding  Structure  for  Broken  Arrays 

To  obtain  an  estimate  for  the  weight  of  the  folding  structure  for  the 
broken  arrays  it  was  assumed  that  the  major  function  of  the  structure  is  to 
provide  support  during  the  launch  phase.  Since  the  structure  is  not  well  defined 
it  has  been  arbitrarily  assumed  that  the  folding  structure  weight  located  at  the 
array  base  is  15%  of  the  center  support  weight  and  similarly  the  folding  struc- 
ture of  the  header  weighs  15%  of  the  header  weight,  as  determined  from  the 
launch  constraint. 

Thus  for  the  base 


Wp2  = (5.7  X 10“^  + 4.18  x 10“®)  + 0.59  (D71) 

and  for  the  header  assuming  a stress  limited  design 

= 5.86  X lO"^  F^£^  + 0.29  (D72) 

n ij  D 
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APPENDIX  D 


SECTION  I — PART  4 

SCALING  EQUATIONS  FOR  THE  WEIGHTS  OF  THE  MECHANISMS 


APPROACH 

The  scaling-  equations  for  the  mechanisms  have  been  derived  using  the  weight 
data  supplied  for  the  conceptual  designs.  The  weight  data  for  the  foldout  array 
was  obtained  from  references  12  and  13.  The  rollout  array  weights  are  contained 
in  references  14  and  15. 

In  developing  the  scaling  equations,  it  was  assumed  that  each  mechanisms 
scales  linearly,  nonlinear ly  or  does  not  change  significantly  in  weight. 

The  assumptions  made  in  arriving  at  the  scaling  equation  for  each  mechanism 
are  described  as  part  of  the  derivation. 

FOLDOUT  ARRAY 

Nomenclature 

A - Intermediate  tension  distribution  bar  attachment  point-assumed  to 
be  0.9Lj^ 

B - Blanket  preload,  psi 
L - Mast  length 
L^  - Blanket  length,  ft 
N - Negator  spring  weight,  lb 
Ng  - Negator  hub  weight,  lb 
- Negator  reel  weight,  lb 
P - Wing  power,  kW 
P^  - Panel  wire  retainer  weight,  lb 
S - Shaft  weight,  lb 
T - Total  blanket  tension,  lb 
T-j^  - Full  blanket  tension,  lb 
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™1  - 

™2  - 
TM^  - 

Tq  - 

W 


Wt5 


Intermediate  blanket  tension,  lb 

Guide  wire  tension,  lb 

Full  tensioning  mechanism  weight,  lb 

Intermediate  tensioning  mechanism  weight,  lb 

Guide  tensioning  mechanism  weight,  lb 

Containment  box  deployment  torque  required  (in. -lb) 

Tensioner  wire  weight,  lb 

Blanket  width,  in. 

Wire  reel  weight,  lb 
Washer  weight,  lb 


DERIVATION  OF  SCALING  EQUATIONS 
1,  Tensioning  Mechanisms 

The  tensioning  mechanisms  consist  of  the  following  parts:  Wire,  negator 

spring,  wire  reel,  negator  hub,  negator  reel,  shaft  and  washers.  The  guide 
wire  tensioner  also  includes  panel  wire  retainers. 

The  wire,  negator  spring  and  the  panel  wire  retainers  are  assumed  to  scale 
linearly  and  1:1  with  blanket  length.  The  wire  reel  and  spring  reel  are  assiamed 
to  scale  linearly  but  less  than  1:1  with  blanket  length.  The  negator  spring  is 
assiomed  to  scale  linearly  and  1:1  with  mechanism  tension.  The  spring  hub  is 
assumed  to  scale  linearly  but  at  a rate  of  less  than  1:1  with  mechanism  tension. 
The  shaft  and  washer  remain  constant. 

Using  the  above  assumptions,  the  guide  wire  tensioner  weight  can  be  written 
as  follows: 

™3  - W (w  + » X + '■»)  + (l§2  - l)  (1-5"e  + “-N 

(D73) 

+ (^.  ij  + s + + Sg  + 
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Using  the  weight  information  supplied  in  reference  12,  the  variables  in  equa- 
tion (D73)  can  be  filled  in, 


™3  " iM  (O-OO’l  + 0.006)  + - l)  [0.15  (0.111) 

+ 0.1  (0.053)]  +(^-  l)  0.2  (0.086)  + 0.111  + 0.066  (D73a) 

+ 0.153  + 0.026  + 0.007 

If  equation  (D73a)  is  simplified  and  converted  to  lbs,  the  result  is 
TM3  = 0.022L  (0.007  + 0.455  T^)  + - ij  0.048 

+ (Tg  - 1)  0.029  + 0.579  (D73b) 

It  should  be  noted  that  two  of  each  tensioning  mechanism  are  required  for 
each  wing. 

Using  the  same  steps  as  above,  the  equations  for  the  intermediate  and  full 
tensioning  mechanism  can  be  written  as: 

TM2  = 0.024  a(0.001  + 0.755  T2)  + (O.OIA  - 1)  0.11  + 0.807  (D74) 

TMf  = (l  - L^^)  0.036  + (l  - - l)  0,037  + 0.00234 

(D75) 

+ 0,407 

In  the  MSFC/LMSC  array  the  mast  length  is  approximately  1 meter  longer  than 
the  blanket  length  and  this  number  should  be  used  as  the  minimum  difference 
between  the  two. 
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2. 


Tension  Transfer  Mechanism  Weight 

The  tension  transfer  mechanism  weight  scales  directly  with  blanket  width. 
Using  weight  information  from  reference  12,  the  scaling  equation  can  be  written 
as: 


Tension  transfer  weight  = 1.14  x 10  ^ W. 


B 


(U76) 


3.  Containment  Box  Cover  Launch  Latch  Weight 

It  is  assumed  that  the  folded  width  of  a MSFC/LMSC  blanket  will  remain  at 
its  present  14.85  in.  while  the  array  power  output  increases,  and  the  contain- 
ment box  width  is  constant  at  17.54  in.,  then  the  latch  configuration  will  be 
as  shown  below: 


Cable 

The  force  that  must  be  reacted  by  each  latch  pin  can  be  found  from 


Latch  force  = 17.54  x — 1—  x B 


(D77) 


If  the  1.5  psi  preload  for  the  12.5  kW  array  is  used  the  latch  force  is 


17.54  X X 1,5  = 195  lbs. 


(D78) 


The  tension  in  the  cable  is 


195 

2 sin  24.5 


- 235.5  lb. 


(D79) 


DlOl 


A 1/16  in.  Mil  - C -■  1835  cable  with  a breaking  strength  of  360  lb.  can  be  used 
to  provide  a safety  factor  of  1.5.  The  cable  weight  per  in.  is  6.25  x 10  ^ lb 
and  scales  directly  with  blanket  preload.  The  length  of  the  cable  between  latch 
points  is 


2 


+ 4" 


19 


in. 


and  there  are 


(D80) 


W 

- g 
17.54 


Latch  points  per  side 


The  cable  weight  can  then  be  written  as; 


Cable  weight  == 


175  6-25  X lO-'*  (19) 

+ 2(17.54)  6.25  x io“^ 


(D81) 


(D82) 


The  hardware  needed  for  each  latch  point,  (a  latch  pin  on  the  cover,  a latch 
pin  on  the  box,  and  a spring  on  the  cover  latch  pin)  weighs  0.015  lb.  The 
expression  for  the  latch  point  hardware  is 

(D83) 


The  hardware  with  a constant  weight  are  pin  pullers  (0.385  lb),  squibs  (0.132  lb) 
and  cable  ends  (0.223  lb)  which  weigh  a total  of  0.74  lb. 

The  scaling  equation  for  the  total  cover  latch  weight  is 


Latch  weight  = 


B 

1.5 


6.25  X 10 


(19) 


17.54 


+ 2(17.54)  6.24  x io“^  + 0.015 


+ 0.74 


(D84) 
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or 


Latch  weight  = 9.03  x 10  ^ BW^  + 1.21  x 10~^  + 0.762  (D84a) 

For  the  unbroken  MSFC/IMSC  array  equation  (D84a)  is  used  once;  however,  for 
a broken  array  the  equation  is  used  three  times,  once  for  each  containment  box. 

4.  Containment  Box  Launch  Latches 

For  purposes  of  estimating  weight  the  following  latch  was  conceived: 


Both  the  lock  and  the  catch  are  of  aluminum  construction  except  for  the 
pins  and  lock  spring  which  are  stainless  steel.  The  weight  of  the  latch  is 
0.022  lb  for  the  catch  and  0.03  lb  for  the  lock. 

Assuming  that  the  latch  would  fail  through  bearing  of  the  3600  psi  yield 
lock  dog  on  the  catch  pin  the  maximum  latching  force  is: 

0.25  (projected  pin  area) (Cos  36°) (32000)  = 303  lbs  (085) 

Since  the  load  capacity  of  the  latch  can  be  increased  (by  changing  the  pin 
diameter)  with  a small  increase  in  latch  weight  it  was  assumed  that  the  latch 
masses  will  remain  constant. 
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In  cases  where  part  of  the  latch  was  connected  to  the  solar  array  and  part 
was  connected  to  the  spacecraft,  only  the  weight  of  the  part  of  the  latch 
connected  to  the  solar  array  was  included. 

A pin  puller  will  be  attached  to  the  spacecraft  and  a catch  will  be  attached 
to  each  end  of  the  folded  containment  box.  The  weight  of  the  latch  which  is 
charged  against  the  solar  array  is  constant  at  0.06  lb  per  wing. 

5 . Containment  Box  Cover  Cruise  Latch 

The  containment  box  cover  cruise  latch  mass  is  also  the  same  as  the  latch 
described  in  part  4 above.  Six  latches  are  required  for  a total  of  0.312  lb. 

6 . Containment  Box  Cruise  Latch 

The  containment  box  cruise  latch  will  be  a folding  strut  like  the  Voyager 
RTG  boom  folding  strut.  The  Voyager  weight  of  1.23  lb  will  be  used.  Two  fold- 
ing struts  are  required  for  a total  of  2.46  lb. 

7.  Containment  Box  Deployment  Actuator 

The  baseline  containment  box  deployment  actuator  is  the  actuator  used  for 
the  Voyager  RTG  boom  deployment  except  that  the  number  of  springs  have  been 
doubled.  Since  there  is  little  known  about  the  deplo)mient  torque  needed,  the  scal- 
ing equation  is  written  as  a function  of  deployment  torque  required  and  another 
relation  is  supplied  as  a guide  for  determining  required  torque. 

Containment  box  deplo3nnent  actuator  weight  = 0.909  (D86) 


where 


Tq  = lOP  (D87) 

The  relation  for  deployment  torque  required,  Tq,  should  only  be  used  in  the 
absence  of  more  accurate  torque  data.  Two  deplo3raient  actuators  are  required 
per  wing. 

8 . Summary 

The  scaling  equations  for  the  MSFC/LMSC  solar  array  are  as  follows: 

• Guide  wire  tensioning  mechanism  — two  required  per  wing. 
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(D73b) 


TM^  = 0.022L  ^0.007  + 0.455  T^J  + - l)  0.048 

+ - ij  0.029  + 0.579 

• Intermediate  tensioning  mechanism  - two  required  per  wing. 

TM2  = 0.024  A (0.001  + 0.755  +K0.01A  - 1)  0.11  + 0.807  , (D74) 

• Full  tensioning  mechanism  - two  required  per  wing 

TM^  = 0.036  (l  - + 0.037  (l  - + 0.00234  T^  + Q.407  (D75) 

■ Tension  transfer 

Tension  transfer  weight  = 1.14  x 10'“^ 

B 

• Containment  box  cover  launch  latch  weight 

latch  weight  = 9.03  x 10  ^ BW^  + 1.71  x 10  ^ + 0.762  unbroken  array 

latch  wexght  = 9.03  x 10~^  BW^  + 1.71  x 10“^  Wg  + 0.762  (D84a) 

+ 2(9.03  X 10“^  BWg2  + 1.71  X 10“^ 

+ 0.762j  broken  array;  where  is  the  width  of  the 
end  blankets,  in. 

• Containment  box  launch  latches 
0.06  lb  constant 

• Containment  box  cruise  latches  - broken  array  only 
2.46  lb  constant 

• Containment  box  cover  cruise  latches  - broken  array  only 
0.312  lb  constant 

• Containment  box  deplo3mient  actuator  - two  required,  broken  array  only 
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0.909  where  Tq  = lOP 


^(D86),  (D87) 


ROLLOUT  ARRAY 

Nomenclature 

b - Spring  width,  in. 

D - Mast  diameter,  in. 

- Spring  hub  diameter,  in. 

L - Mast  length,  ft 

Lp  - Number  of  drum  launch  latch  points  required  per  wing 
Ls  - Negator  spring  length,  in. 

M - Individual  spring  torque  required,  in-. -lb 
Mt  - Drum  torque  required  per  blanket,  in. -lb 
n - Number  of  springs  used  in  each  drum 

N - Number  of  turns  of  the  drum  for  deployment 

P - Array  power,  kW 
R - Drum  radius,  in. 
t - Spring  thickness,  in. 

T - Total  blanket  tension,  lb 

Tp  - Blanket  tension  required  for  partial  deployment,  lb 
Wb  - Weight  of  drum  bearings,  lb 
Wc  - Sleeve  weight,  lb 
Ws  - Spring  weight,  lb 

DERIVATION  OF  SCALING  EQUATIONS 
1.  Tensioner 

The  tensioner  has  the  two-fold  function  of  holding  the  blanket  flat  by 
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pulling  it  tight  during  deployment,  and  restowing  the  blanket  by  rolling  it  onto 
the  drum  when  the  mast  is  retracted. 

The  tensioner  performs  these  functions  by  having  a negator  spring  wound 
around  drum  shaft  which  provides  a torque  to  the  drum  which  pulls  the  blanket 
tight . 

Reference  14  gives  the  total  tensioner  weight  for  the  10.5  kW  rollout  wing 
as  1.32  lb  (0.60  kg)  with  two  being  required  per  wing.  Since  no  weight  break- 
down is  given  for  the  tensioner  in  reference  14,  tensioner  weight  breakdown 
from  reference  12  was  used  to  obtain  all  tensioner  motor  component  weights  except 
the  spring  weight.  The  spring  weight  can  be  obtained  as  follows: 

The  torque  (M)  which  the  tensioner  is  required  to  impart  to  the  drum  can 
be  found  from 


M = RT 


(D88) 


Once  obtained,  M is  used  to  enter  chart  W in  reference  21  where  t,  and  b 
are  obtained.  The  required  weight  of  the  spring  can  be  calculated  from 


Ws 


+ 10D3_ 


n 0.29bt 


(D89), 


where 


N = (D90). 

ttR 

and  0.29  is  the  weight  density  of  the  spring. 

From  reference  12,  the  weight  of  the  tensioner  components  other  than  the 
spring  are  found  to  be  0.449  lb.  The  tensioner  weight  then  becomes: 


I^ttN  |D3  + Ntj  + lOD^Jn  0.29bt  + 0.449,  lb  (D91) 

Equation  (D90)  yields  a weight  of  1.199  lb  (0.546  kg)  per  blanket  or  2.398  lb 
(1.09  kg)  per  wing  for  the  10.5  kW  rollout  array. 

If  the  tensioner  weight  for  the  60  kW/wing  rollout  array  is  calculated  as 
above,  the  result  is  127.616  (58  kg)/wing  rather  than  the  51.7416  (23.52  kg) 
published  in  reference  15. 
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If  it  is  assumed  that  the  blanket  tension  required  at  any  partial  deployment 
position  is  expressed  by: 

T - T“P  (D92) 

P 


where 


Lp 


partially  deployed  length 
fully  deployed  length 


l(D93) 


and  it  is  also  assumed  that  four  springs  are  used  to  tension  each  blanket,  then 
the  torque  required  from  each  spring  at  any  partial  deployment  position  can  be 
written  as 


M = 


n 


(D88a)i 


If  it  is  assumed  that  the  tension  is  to  change  in  a step  function  at  25%,  50% 
and  75%  of  deplo3nnent  and  remain  constant  between  these  deployment  lengths,  then 
equation  (D89)  can  be  rewritten  as 


Ws  = 4 j^TT|-  |d3  + l^tj  + IOD3J  bt  0.29  (D89a)‘ 

M must  be  calculated  four  times,  using  Lp  = 0.25,  0.5,  0.75  and  1,  and  used 
to  find  values  for  D3,  b and  t,  from  chart  W in  reference  21.  Equation  (D89a) 
must  then  be  used  four  times  to  calculate  Ws^,  Ws2,  WS3  and  Ws^.  The  weight  of 
the  tensioner  may  then  be  found  from 

tensioner  weight  = + tWs2  + tWs3  + tWs^  + 0.288|  (D94). 

Using  the  above  method  to  calculate  the  tensioner  weight  for  the  60  kW/wing  roll- 
out array  52.03  lb  (23.6  kg)  is  obtained  which  compares  favorably  with  the 
51.74  lb  (23.52  kg)  given  in  reference  15. 


D108 


2.  Slip  Ring  Assembly 

Reference  14  gives  the  weight  of  the  slip  ring  assembly  for  the  10.5  kW/wing 
rollout  array  as  2.86  kg  (6.30  lb),  and  reference  15  gives  the  weight  of  the 
slip  ring  assembly  for  the  60  kW/wing  rollout  array  as  4.52  kg  (9.96  lb). 

Since  no  other  information  was  available,  the  scaling  equation  of  the  slip 
ring  assembly  was  obtained  by  drawing  a line  between  the  two  data  points  and 
finding  the  equation  of  the  line; 

Slip  Ring  Assembly  Weight  (lb)  = 0.0739P  + 5.51  (D95) 

3.  Drum  Bearing  Weight 

As  with  the  slip  ring  assembly,  very  limited  information  was  available  about 
the  drum  bearings.  The  drum  bearing  weight  was  scaled  in  a straight  line  fashion 
as  a function  of  total  tension  of  both  blankets.  The  equation  is: 

W^  = T 0.0127  + 1.28  (D96) 

4.  Mast  Sleeve 

The  weight  of  the  teflon  was  calculated  as  follows: 

The  sleeve  diameter  (D')  is  assumed  to  be  4 in.  larger  in  diameter  than  the 

0 

mast.  The  1/2  mil.  silverized  teflon  weighs  6.17  x 10  Ib/ft  . To  clamp  the 
sleeve  two  aluminum  rings  D’  in  diameter  0.062  in.  thick  and  1 in.  wide  will  be 
used. 

The  scaling  equation  can  then  be  written  as: 

Me  - 6.17  X 10-^  ^ ZirD^^O.l 

Wc  = ttD'  (5.14  X 10"\  + 0.0125),  lb.  (D95a) 

5.  Latches 

The  latches  to  be  used  for  the  rollout  array  are  the  same  as  described  in 
part  4 under  the  foldout  array.  In  cases  where  part  of  the  latch  was  connected 
to  the  solar  array  and  part  to  the  spacecraft,  only  the  solar  array  weight  is 
included . 
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The  drtmi  launch  latch  consists  of  a pin  pxaller  mounted  on  th.e  spacecraft 
and  a catch  (with  holes  drilled  in  it  rather  than  having  a catch  pin)  mounted 
on  the  drum.  Assuming  that  only  one  latch  is  needed  per  drum,  the  weight  to  he 
charged  to  the  solar  array  is  0.044  lb. 

Each  drum  cruise  latch  consists  of  one  lock  and  one  catch.  The  total 
weight  of  drum  cruise  latches  is  0.104  lb. 

Each  header  also  requires  one  lock  and  one  catch  for  a total  of  0.104  lb. 

The  total  latch  mass  then  is  0.252  lb, 

6.  Drum  Deployment  Actuator 

Since  General  Electric  made  no  provision  for  folding  the  drum  during 
launch,  they  had  no  drum  deployment  actuator.  The  following  design  was  conceived 
for  the  purposes  of  this  study. 


The  extended  length  is  approximately  16  in.  while  the  contracted  length  is 
approximately  8 in. 

Since  little  is  known  about  the  torque  required  to  deploy  the  drum,  the 
actuator  will  be  designed  to  provide  up  to  1000 'in. -lb  deployment  torque.  With 
the  actuator  acting  along  a line  3 in.  from  the  center"  of  the  joint,  333  lb  force 
are  required.  With  a 0.125  in.  diameter  plunger  the  plunger  stress  will  be 

333  lb 

2 

IT  = 27,000  psi 


^0.125 


which  can  be  easily  obtained  with  aluminum.  If  a 0.5  in.  ID  tube  is  used  for 
the  actuator,  the  area  is 


ir  (o.25^  - 0.062^)  = 0.184  in.^ 


(D98) 
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and  the  required  pressure  is 


333  lb 
0.184  in.^ 


= 1809  psi 


(D99) 


Assuming  that  100,000  psi  yield  stainless  steel  will  he  used  for  the  cylinder 
the  wall  thickness  must  be 


0.5  in.  X 1809  psi  „ - 

— o '0  'ihTi  n'Ah — - 0.004  in. 
2 X 100,000  psi 


(DIOO) 


This  is  an  unrealistic  size  from  the  manufacturing  point  of  view,  so  a 0.020  in. 
wall  thickness  will  be  used.  The  cylinder  weight  will  be 

IT  (o.27^  - 0.25^)  8 (0.29)  = 0.076  lb  (DlOl) 

The  plunger  weight  will  be 

IT  0.625^(10)  0.1  = 0.012  lb  (D102) 

Assuming  that  one  endcap  is  a 0.5  in.  diameter  disc  0.125  in.  thick  and  the  other 
one  is  a 1 in.  sphere  that  is  0.25  in.  thick,  the  weight  of  the  aluminum  end- 
caps  is 


0.1 


TT  0.25  (0.125)  + 


0.5ir 

6 


= 0.091  lb 


(D103) 


The  gas  producing  squibs  weigh  0.2  lb  each.  The  total  actuator  weight  is 

0.075  + 0.012  + 0.091  + 2(0.2)  = 0.579  lb  (D104) 

Two  actuators  are  required  per  wing. 

Since  the  weight  of  the  actuator  was  set  by  manufacturing  rather  than  burst 
strength,  the  weight  can  be  held  constant  over  the  range  of  sizes  that  may  be 
required. 
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7 . Summary 

• Tensioners  - two  required  per  wing 


Unbroken  tensioners  weigHt 


1 

ttN  (D^  + Nt)  + lOD,  n 0.29  bt  + 0.449' 


1 (D91) 


Broken  tensioners  weight  = Ws^  + Ws2  + Ws^  + Ws^  + 0.288, 


where 


Ws 


= 4 [,|  (. 


^t\ 

3 ■■  4 


+ ^t)  + IOD3  bt  0.29 


i(D94) 


(D89a) 


• Slip  ring  assembly 


Slip  ring  assembly  weight  = 0.0739P  +5.51 

• Drum  bearing 

Wb  = 0.0127T  + 1.28 

• Mast  sleeve 

Wc  = irD'  1^5.14  X 10“\  + 0.125j 

• Latches 

0.044  lb  constant  unbroken  array 
0.252  lb  constant  broken  array 

• Drum  deployment  actuators 
1.158  lb  constant 


(D95) 


(D96) 


(D96a) 
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• Drum  bearing 


Wb  = 0.0127T  + 1.28  (D95) 

• Mast  sleeve 

Wc  = •n-D’  (5.14  X 10“\  + 0.125)  (D95a) 

• Latches 

0.044  lb  constant  unbroken  array 
0.252  lb  constant  broken  array 

• Drum  deployment  actuators 
1.158  lb  constant 
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APPENDIX  D 
SECTION  II  - PART  1 

FREQUENCY  EQUATIONS  FOR  THE  LMSC  FOLDOUT  CONCEPT 

The  derivation  of  the  frequency  equations  for  the  foldout  concept  is  con- 
tained in  Reference  3.  The  derivation  is  repeated  here  only  in  the  interest  of 
completeness.  The  first  lowest  bending  mode  and  torsional  mode  is  estimated 
using  energy  methods. 


1.  Estimation  of  First  System  Bending  Mode 

Assume  that  the  boom/blanket  combination  of  the  array  deformed  as  shown  in 
Figure  D16,  Then  the  boom  deflection  y and  the  blanket  deflected  shape  z can  be 
expressed  as 


y = « (l  - cos  H) 


(D105) 


D115 


(D106) 


jp  X , js  X , . . TTX 

Z = 0-:;r+p  = 0—  +A  sxn  — 

Xi  J-1  ij 


The  strain  energy  of  the  boom,  V^,  can  be  expressed  as 


f/ 


/ 


. .,.1  . El  / ^ .2  TT^  2 ttx  , 
(y  ) dx  = / 6 ^ cos  dx 

16L 


El  TT^  6^  /,  . Hx\ 


dx  = 


TT^  El  6^ 
64L^ 


and  the  shortening  of  the  boom,  A,  due  to  the  deflection  5 

h 2 


/ (£)  ^-1  / 


L .2  2 

o t:  . 2 itx  j 

= — sin  dx 


4L" 


2L 


1 ( TTx\ 


* ^2  2 
TTX\  j 0 7T 

cos  , dx  = 


16L 


OP  = L - 


^2  2 
O TT 

16L 


The  length  of  the  curved  array  path  OP  can  be  expressed  as 

2 


OP 


- i/  (-S)'  -J-  + OF  - 1/ 


a2  2 „ 

A TT  2 TTX  , 

— 7y-~  cos  ~=—  dx  + L 

T 2 il 


2 

0 TT 

16L 


2.2 

IT  A 

4l2 


[ 1 + cos  dx  + L - ^ ^ 


16L 


^2.2  .2  2 

TT  A , .r  0 'n' 

4L  ^ 16L 


The  stretch  of  the  array,  S^, 
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(D109) 
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and  the  strain  energy  of  the  array 


The  kinetic  energy  of  the  boom, 


fx  4L  . l1  _ 0.227  po)^6^L 
2g  L 2j  2g 


The  kinetic  energy  of  the  outboard  support, 

2 2 

„ Mo)  6 
^OS  2 


The  kxnetic  energy  of  the  array, 


a*) 


2 

^ 2(SA 

2 2 ' 
. X + A ^ 

00)^ 

'6^L  ^ 26AL  . 

2 1 
A L 

2g 

3 + L 

2 

2g 

3 TT 

2 

(Dill) 
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Equating  the  strain  energy  to  the  kinetic  energy  the  following  relationship  is 
obtained: 


TT^  El 
64L^ 


0.227  00)^  a^L 
4 / 2g 


. MU  S . au 

2 + 2g 


26AL  . A^L 

“r“+T- 


(D115) 


A relationship  between  A and  6 must  be  sought.  Moments  about  Point  0 of  forces 
on  array  equal  zero. 


(D116) 


TAtt 


2 

CO  o 
8 


6L^  AL^ 
3 IT 


TAtt 


A = 


(D317) 


In  the  above  derivation  the  geometry  is  defined  in  Figure  D16.  The  other 
variables  are  defined  as  follows: 
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El  = Boom  Stiffness 
M = Outboard  Mass 
T = Tension 

p = Boom  Weight  Density/Length 
h = Array  Weight  Density/Length 
0)  = Circular  Frequency,  Rad/Sec. 

All  above  must  have  consistent  units.  It  is  desired  to  minimize  boom  weight, 
thus  a relationship  between  El  and  T is  sought  to  minimize  El  and  hence,  boom 
weight. 

Using  Equation  (D115)  to  find 

d(M)  ^ . 

dT 


Let 


O’  - 


o 


a = 


T = 


Ttt 

4L 


B = -• 


IT 


64L' 


_ 0.227  p'o)  L , Mio 


- 2^ 
a 0)  L 


Then  Equation  (D115)  simplifies  to 


a^  - a = BEI  + C 
4 


(D118) 


(D119) 
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Differentiate  the  above 


2 

a + 2a 


n 

TT 


from  (D117) 


from  which 


2 ^2  2 > 
X = ^ ^ _l_  L 0)  a 


SaTT 


IT 


^ = 9a  9T 
9t  3T  9t 


from  (Dll7a) 


3a  2 3tt 
8T  Lfi 


9t  2 3t  Trfi  ^ 

IT 


Substituting  (D122)  into  (D120) 


12  2 U 12^  2 ^ 

TTfi  ^ IT  ^ 


(D120) 


(D117a) 


(D121) 


(D122) 


D120 


or 


1^2  ,3 

T + a - oa 
4 


/ 1 + i'j  + ^ 

y3a  ir/  TT 


3 12  2 ^ 

a H ^ a =0 


a =• 


VF 


= 1.0762 


Substituting  a into  the  expression  for  T gives 

^ _ 1.97306  wVl^  _ „ „2_,,  2 

’^MIN  El 2 ^ 

TT 


and 

= 0.23048  L^to^  ^0.3207p'  + a' 

2.  Estimation  of  First  System  Torsion  Mode 

Figure  D17  shows  the  system  deformed  in  torsion 


The  membrane  tension  is  T''/unit  chord 


Fxgure  D17 . Torsional  Deformation  of  Array 
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The  lateral  component  of  force  on  element  dx  of  leading  edge  member  is: 


dF  = T"  X 0dx/L 

Potential  energy  associated  with  this  is : 


(D128) 


'2 

1 y*  Tfi  2 

dV^  = Y (Tx0dx/L)  • x0  = "2^  X dx 


(D129) 


Total  potential  energy  for  whole  array  blanket 


„ T'e^  p ■; 

’i-ir  J 

-s 


'2  3 

2 , T9^s-^' 

dx  = 


3L 
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Potential  energy  of  central  mast,  S. 


M 


= 


GJ0' 


M 2L 


(D131) 


Kinetic  energy  of  element  dydx  located  at  (x,  y) 


% 

/ hi  • xy0V 

2 / 

/ 1 ^ / 

Jo  - 

J-s 

j-J.  p 2 2 _ 

X y dxdy 


2L 


If 

0 ‘'-s 


2 2 2 3 2 

OJO0  „3  ^3  woLse 

o 2s  L o 


2L 


2 3 
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Kinetic  energy  of  outboard  support,  K 


OS 


Kos  - i I (»9)2 


(D133) 
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Equating  potential  energy  to  kinetic  energy 


^ 3 

Ts-^  , GJ 


or 


(D134) 


(D134a) 


where 


T"*  = Membrane  tension/unit  width 
L = Length 

GJ  = Torsional  rigidity  of  mast 

= Membrane  mass  density/unit  area 
2s  = Width  of  complete  array  blanket 

I ==  Mass  moment  of  inertia  of  outboard  support  member  about  mast  long,  axis 
f = Frequency,  Hz 
w = Circular  frequency,  rad /sec 


3.  Catenary  Frequency  of  Stretched  Membrane 

From  Reference  3 the  catenary  frequency  of  the  stretched  membrane  is  given 

by: 


f 


0.5 

L 


Hz 


(D135) 
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where 


L = Length 
T'*  = Tensi'on/uni't  wlS'th 

= Mass  Density/unit 
f = Frequency,  Hz 
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APPENDIX  D 
SECTION  II  - PART  2 

FREQUENCY  EQUATIONS  FOR  THE  GE  ROLLOUT  CONCEPT 

The  derivation  of  the  frequency  equations  for  the  rollout  concept  follows 
the  Rayleigh-Ritz  energy  approach  used  in  Part  1 and  documented  in  Reference  3 . 
Due  to  the  different  configuration  of  the  blanket  and  the  out  of  plane  stiffness 
induced  by  V-stif f ening  the  frequency  equations  differ  substantially  from  the 
flat  foldout  concept. 

The  frequency  for  the  lowest  bending  and  torsional  modes  will  be  estimated 
using  energy  methods. 

1.  ESTIMATION  OF  THE  FIRST  SYSTEM  BENDING  MODE 

The  lowest  bending  mode  frequency  will  be  obtained  by  the  energy  method, 

STRAIN  ENERGY  = KINETIC  ENERGY 


where  strain  energy  includes  the  bending  of  the  boom  and  stretching  of  the 
blanket.  The  kinetic  energy  is  derived  from  motions  of  the  boom,  the  outboard 
support  and  the  array. 

Let  y(x)  and  p(x)  be  the  traverse  vibration  mode  shapes  of  the  boom  and  the 
blanket,  respectively. 


V 


B 


strain  energy  of  boom  bending  = 


2 


(D136) 


V 


B 


strain  energy  of  blanjcet  stretching 


(KE)b 


kinetic  energy  of  the  boom 


2 . 
y dx 


(D137) 


(D138) 


D126 


2.2 

M 0)  0 

(KE)  = kinetic  energy  of  the  outboard  support  = » (D139) 

o ^ 


(KE)  = kinetic  energy  of  the  array  = 


ao) 

2g 


n 


~t2 


- X + p(x) 


dx  (D140) 


Where 

El  = bending  rigidity  of  the  boom 

p = boom  density 

M = outboard  mass 
o 

L = length  of  the  boom  and  blanket 
cr  = array  density 
w = circular  frequency,  rad/sec 

The  boom  mode  shape  will  be  assumed  to  be  the  same  as  the  static  boom 
characteristic  with  tip  constraint.  This  relationship  is  based  on  test  data  and 
is  derived  in  Reference  20. 

The  boom  static  deflection  curve  has  been  derived  as 

y(x)  = 6[A  sinyx  + B cosyx  + Gx  + H]  (D141) 


where 


yL  sinyL  + cos  yL  - 1 

yL(2-2  cosyL-yL  sinyL  + FyL  sinyL  - y L F cosyL) 


yL  cosyL  - sinyL 

3 - — — 2 2 

yL(2-2  cosyL  - yL  sinyL  + FyL  sinyL  - y L F cosyL) 


G = -yA  , H = -B 


^2  T 

ii 


(D142) 


(D143) 
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T = Total  pre-tension  force  in  the  blanket 


= Boom  Root  spring  constant 


The  blanket  mode  shape  will  be  assimied  as 


P(x) 


= a srn  (— ) 


(0145) 


both  6 and  a are  undetermined  amplitudes,  however  they  are  related  through  the 
balance  of  moment  on  array. 

Neglecting  the  cant  angle  3 the  relationship  between  a and  6 can  be  estab- 
lished using  the  same  arguments  as  for  the  LMSC  foldout  array,  Reference  3. 


(5 


(D146) 


The  displacement  functions  y(x)  and  p(x)  are  taken  from  the  static  deflec- 
tion shape.  Reference  20,  they  satisfy  the  following  boundary  conditions. 


y = 0 
y = 5 


dx  - 


at 


X 


0 


dy  __  8 
dx  L 


at 


X = 


L 


and 


at 


X = 0,  L 


Carrying  out  the  integration,  the  following  are  obtained 
V3  = i 


(D147) 


D128 


(D148) 


V = T 
A 


(KE)^ 


(KE)^ 


W y 

, 4L  2 ’^2^  J 


, 2 
1 pio 

2y  g 


cru)^  L6^  2La6 

2g  3 7T 


where 


rii  = -|yL(A^+B^)  - j (A^-B^)  sin  (2yL)  + AB  sin^  (yL) 

TI2  = -IyLCA^+B^)  + j (A^-B^)  sin  (2yL)  - AB  sin^  (yL) 
-2A^  sin  (yL)  - 2AB  cos  (yL)  + 2AB  + yLA^ 

ri3  = ^ (B^-A^)  sin  (2yL)  - 2(A^+B^  + yLAB)  sin  (yL) 

+ 2yLA^  cos  (yL)  - AB  cos^  (yL)  + yLA^  (y  J 

2 2 3 2 

+ ABd+y'^L  ) + I yLB 

Now  let 


Vj,  + = (KE)^  + (KE)^  + (KE)^ 


03  = 


T j yL  . . ^ 2 a 


1 J 

^ M + IL  — M, 
0 B yL  / 


/l +i°L. 

\3  7t6 


a 

26 
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(D150) 
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where 


Mg  = Boom  mass  = pL/g 
M = Array  mass  = aL/g 

A A 

Using  previously  obtained  relationship  for  tt/6 , one  obtains: 


2 

IT 

18 


+ M + 2n  ) - tiA^ 


0 


(D156) 


where 

A = 

y o M.L 

A 

(D157) 

g3^+^  + i 

YL  3 

(I  •'l  - I2) 

77  \ / 

Equation  (D156)  has  to  be  solved  for  the  first  mode  bending  frequency. 


2,  ESTIMATION  OF  THE  FIRST  SYSTEM  TORSION  MODE 

The  derivation  for  the  lowest  system  torsion  mode  follows  the  method 
developed  in  Reference  3,  summarized  in  Section  II,  Part  1 of  this  appendix. 
Thus 


V 


A 


'“’a 


Strain  energy  of  the  array  = - 
Kinetic  energy  of  the  array  = 


T"w^0^ 

3L 

2 3 2 

co^gLw-^e 
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1 2 

(KE)^  = Kinetic  energy  of  the  outboard  mass  ~ y ^ (w9) 

where 

T'  = tension  per  unit  width  of  blanket 
a = array  mass  density  per  unit  area 
w = width  of  the  array 
L = length  of  the  array 

The  twisting  of  the  array  induces  boom  bending,  Figure  D18. 


2 

= bending  force  = 2 F sin  3 = T''  0 sin  3 


The  boom  force  deflectxon  relationship  for  boom  inplane  bending  has  been  derived 
in  Reference  9 . 


V = boom  bending  strain  energy 
3 


(D161) 
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V,  = 
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KINETIC  ENERGY  OF  THE  BOOM 
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where 


p = weight  density  of  the  boom  (Ib/xinit  length) 


= parameter  defined  in  bending  frequency  derivation,  see  previous 


2 T 
El 

El  = boom  bending  stiffness 


(KE)^  = kinetic  energy  of  outboard  support 

« 2.2 

M u)  0 , 

= — + y I (W0)'^ 


MqW  (l 


2 \2 

|T"*~  0]  sin  3 . „ 

2 ^ + I ^ 

/4EI  4T"wr 


15L, 


where  I = moment  of  inertia  of  the  outboard  support.  Let 


Va  + Vr  = (KE>a  + (KE)r  + (KE)^ 


(D163) 


section 


(DI64) 

(D165) 


(D166) 
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and 


2T^w  = Total  tension  in  two  blankets  = T 
2aLw  - = Total  array  mass 


Then 


1 (YL)^  sin^  g 

3 / .2,2 


w 


W 


16 
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where 

to  is  the  circular  frequency  in  radians /seconds 
B is  the  cant  angle 

I is  the  moment  inertia  of  the  outboard  mass  about  the  boom  centerline,  and 
Y,  w,  M^,  Mg,  and  ri^  have  been  defined  in  the  previous  section  as 
part  of  the  derivation  for  the  lowest  bending  mode. 


3.  CATENARY  FREQUENCY  OF  STRETCHED  MEMBRANE 

The  catenary  frequency  of  the  stretched  membrane  is  identical  to  that 
derived  in  Reference  3 for  the  foldout  array,  see  Section  II,  Part  1 of  this 
appendix. 

4.  DIFFERENCES  BETWEEN  THE  APPROACH  USED  BY  GE  FOR  ESTIMATING  ROLLOUT 
FREQUENCIES  AND  THE  ASSUMPTIONS  USED  IN  THE  DERIVATION  OF  THE 
EQUATIONS 

The  GE  program  for  the  estimation  of  array  frequencies  is  proprietary  and 
the  GE  approach  can  only  be  inferred  from  the  published  reports,  such  as 
Reference  9. 

The  approach  for  obtaining  the  lowest  system  bending  frequency  as  used  by 
GE  will  be  interpreted  here  for  completeness  and  for  purposes  of  comparison 
between  the  GE  approach  and  that  used  to  develop  the  equations  for  this  study. 
The  approach  used  by  GE  is  to  use  the  test  data  for  the  inplane  blanket/boom 
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combination  to  obtain  an  effective  out-of-plane  spring  constant.  The  test  data 
relating  tif>  deflection  to  tip  force  is  shown  in  Figure  D19(a),  Figure  D19(b) 
shows  the  equivalent  linearized  model. 


(b)  Linearized 


Of  POOR 


Figure  D19.  In-Plane  Force-Deflection  Characteristic  for 
Rollout  Array 
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Since  it  is  assumed  that  the  array  operates  in  a gravity  field  and  further- 
more since  the  transition  from  Region  1 to  Region  2 is  not  fully  understood,  only 
Region  2 is  of  interest.  Reference  9 gives  the  equivalent  spring  constant,  of  a 
linear  spring  acting  as  the  tip  of  the  boom  as 


^ 4EI  4T  T w sin  g 1 

eff  3 15L  L 6 

Xj 


(D168) 


where  3 is  the  cant  angle,  is  evaluated  at  a value  of  6 which  corresponds 

to  the  static  deflection  of  the  array  under  the  gravity  loading.  This 
represents  an  average  spring  constant  for  a particular  loading.  Figure  D19(b). 

The  array  is  then  analyzed  as  a flat  array  with  a tip  spring  to  ground  acting 
perpendicular  to  the  array. 

The  derivation  leading  to  Equation  (D156)  uses  a different  approach.  The 
basis  for  this  derivation  rests  on  the  assumption  that  the  slope  of  Region  2 
should  be  used  for  the  spring  constant  and  not  an  effective  spring  constant.  It 
is  assumed  that  the  array  will  have  deflected  to  some  6^  under  gravity  and  that 
it  will  be  oscillating  about  that  position.  In  deriving  the  energy  relationships 
for  the  frequency  equation  the  static  deflection  curve  for  the  boom  was  used. 

It  should  be  noted  that  the  frequency  of  the  lowest  bending  mode  obtained  in  this 
fashion  is  independent  of  the  cant  angle.  Thus  the  advantage  of  the  V-stiffening 

J 

array  in  bending  lies  in  the  increase  in  bending  stiffness  of  the  boom  and  not  on 
the  size  of  the  cant  angle.  The  cant  angle  does  enter  the  equation  for  the 
calculation  of  the  torsional  frequency. 


D135 


APPENDIX  D 
SECTION  II  - PART  3 


FREQUENCY  EQUATIONS  FOR  POSITION  BOOM  SCALING 

The  derivation  of  the  equations  for  scaling  the  position  boom  are  based  on 
the  solution  of  a two  degree  of  freedom  linear  vibration  system.  The  solution 
IS  approximate  based  on  the  comcept  of  effective  mass.  References  24  and  25. 

Given  the  requirement  that  the  system  frequency  of  a solar  array  wing  shall 
not  be  lower  than  radians/second  and  a position  boom  length  A it  is  desired 
to  find  a combination  of  array  frequency  boom  bending  stiffness  El  , boom 
torsion  stiffness,  JG^  and  boom  weight,  such  that  the  calculated  system  fre- 

quency, (jo^  meets  or  exceeds 

The  solution  to  the  above  problem  is  not  unique,  but  for  practical  applica- 
tions the  requirements  can  be  satisfied  by  iteration  to  seek  a minimum  volume,  or 
weight  constraint. 

1.  ESTIMATION  OF  THE  POSITION  BOOM  BENDING  STIFFNESS  REQUIREMENT 


/ *^p 

/ 

m 

/ 

/ 

P 

'"a 

Figure  D20.  Two  Degree  of  Freedom  Spring-Mass  System  Representing 
The  Position  Boom  and  Array. 


The  two  degree  of  freedom  system  shown  in  Figure  D20  has  the  following 
frequency  equation 


- 


k+k  k\„  kk 


m 


m 


m m 
a p 


(D169) 


where 


Q 


= 0) 

s 
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and  the  k’s  and  m*s  are  the  effective  spring  and  mass  for  the  array  and  position 
boom,  respectively. 

Define 


2 

(0 

a 


(D170) 


2 

ID 
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k 

= -E. 


m 

P 


which  leads  to 


a 


2^22 
+ W 6D 

a 


0 
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Equation  (D170)  has  a solution  for  the  lowest  system  frequency  given  by 


CD 

s 


1/2 


(D172) 


For  sizing  the  bending  boom  stiffness  it  will  be  assumed  that  the  first  array 
B 

bending  mode,  o)  , accounts  for  50%  of  the  array  mass,  then 


3 El 


I (0.23  M + 0.5 
P P 


M ) 
a 
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where 


is  the  actual  total  mass  of  the  position  boom. 

M is  the  actual  total  mass  of  the  solar  array, 
a 


and  all  other  symbols  have  been  determined  previously.  Equation  (D173)  is  used 


For  a given  m and  £ a trial  value  of  El  and 
s p p 


with  Equation  (D172)  as  follows: 

g ^ 

CD  > m is  picked;  cd  and  the  array  width  determine  M from  the  plots  of  Section 
d-  S 3.  3. 

XI,  assuming  that  the  first  bending  mode  exhibits  the  lowest  frequency  of  the 
array,  the  value  of  can  be  estimated  from  the  position  boom  design  which 
determined  EI^,  Equations  (D172)  and  (D173)  are  used  to  iterate  until  a satis- 
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factory  combination  of  EI^  and  are  found,  subject  to  volume,  weight  or  strength 

constraints.  In  evaluating  Equation  (D172)  the  following  should  be  used  for  the 

ratio  M /M  ; 
a p 


m M 

a a 

m ~ 0.46  M + M 
P pa 


(D174) 


2.  ESTIMATION  OF  POSITION  BOOM  TORSION  STIFFNESS  REQUIREMENT 

The  position  boom  torsion  stiffness  scaling  required  that  the  array/position 
boom  combined  torsion  frequency  exceed  the  required  system  frequency,  It  will 

be  assumed  that  the  first  array  torsion  elastic  mode  accounts  for  30%  of  the 
array  inertia.  Then  the  position  boom  frequency  in  torsion  with  an  equivalent 
array  can  be  estimated  as 


0) 


2 

T 


0.7 


I 

a 


Z 


P 
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where 


(0^  is  the  circular  torsion  frequency  rad/ sec 

J position  boom  solar  moment  of  inertia 

Gp  position  boom  shear  modulus 

I^  array  mass  moment  of  inertia  about  boom  axis 

Assuming  that  the  position  booin  acts  as  a massless  spring  in  series  between  the 
array  and  the  attachment  point  the  system  frequency  can  be  estimated  as 

T 


(D17  6) 


where  m is  the  array  torsion  circular  frequency  rad/sec. 
sl 

The  procedure  is  the  same  as  for  sizing  the  boom  in  bending.  It  should  be 

noted  that  if  no  better  information  is  available  the  trial  m will  be  used  for 

B T ^ 

both  to  and  w for  a conservative  estimate.  If  better  information  is  available, 
a a 

such  as  from  the  detailed  printout  of  Appendix  E.  The  actual  estimated  values 
B T 

for  m and  oj  can  be  used  for  a more  realistic  estimate, 
a a 
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APPENDIX  E 


'COMPUTER  OUTPUT  OF  PARAMETRIC  DATA 
CONTENTS 

I.  FOLDOUT  ARRAY E-2 

1.  Input  Parameters E-2 

2.  Output  Data E-2 

II.  ROLLOUT  ARRAY E-3 

1 . Input  Parameters  .....  E-3 

2-  Output  Data  E-4 


E-1 


APPENDIX  E 


COMPUTER  OUTPUT  OF  PARAMETRIC  DATA 


This  section  contains  the  detailed  computer  printout  for  a selected 
number  of  configurations.  Since  it  was  impractical  to  show  plots  of  all 
pertinent  data,  only  a selected  set  of  data  points  was  chosen  for  print- 
out. Enough  of  these  data  points  are  presented  such  that  linear  inter- 
polation can  be  used  to  estimate  values  for  configurations  not  listed. 

The  output  is  grouped  by  power  level/wing  and  array  width.  The 
data  for  each  combination  of  power  level/wing  and  array  width  fill  one 
page.  The  output  consists  of  detailed  weight  lists  for  all  components, 
boom  and  canister  properties,  array  moment  of  inertia,  and  torsion  and 
bending  frequencies. 

I . Foldout  Array 

1.  Input  Parameters 

The  input  parameters  to  the  foldout  array  computer  program 
was  as  follows: 

2 

Blanket  power  density  0.000064  kW/in. 

(0.0989  .kW/m^) 

Blanket  weight  density  0.00128  Ib/in.^ 

(0.895  kg/m2) 

Weight  contingency  factors: 

Blanket  1.05 

All  other  components  1.15 

-3 

Acceleration  field  10  g 

Note  that  the  acceleration  is  used  to  determine  the  boom 

strength  capability  ratio.  The  curves  of  Section  X do  contain  data 
points  for  cases  where  the  capability  ratio  is  below  one. 

2 . Output  Data 

Most  of  the  output  data  are  self-explanatory  and  all  units 
are  identified  in  the  printout.  Some  output  parameters  which  need 
clarification  follow: 

Aspect  ratio  Defined  as  overall  length  over 

overall  width. 

Center  of  gravity  Measured  from  the  fixed  edge  of  the 

, array  outboard  along  the  boom  axis . 


E-2 


II. 


Blanket  tension 


Moment  of  inertia 


Buckling  capability 
ratio 


Strength  capability 
ratio 

Abbreviations : 


Total  blanket  tension.  Sim  of  all 
tensions  produced  by  mechanisms. 

The  larger  inertia  (II)  is  about  an 
axis  located  at  the  base  of  the  array 
along  the  width  of  the  array.  The 
smaller  inertia  (12)  is  about  an 
axis  running  along  the  extension 
mast.  The  units  are  lb-in. 2 

Capability  ratio  based  on  overall 
buckling  of  the  mast  or  local  buck- 
ling of  the  longerons,  whichever  is 
smaller.  Accounts  for  eccentric 
loading  on  mast. 

Based  on  strength  capability  of  mast 
in  acceleration  field. 


BX 

Box 

CR 

Cruise 

CVR 

Cover 

Rollout  Array 
1.  Input  Parameters 

The  input  parameters  to  the  rollout  array  are  as  follows; 

2 2 

Blanket  power  density  0.0000900  kW/in.  (0.139  kW/m  ) 

2 2 

Blanket  weight  density  0.000523  Ib/in.  (0.368  kg/m  ) 
Weight  contingency  factors: 

Blanket  1.05 

Other  components  1.15 

-3 

Acceleration  field  10  g 

Cant  angle,  3 5 deg 

— /t~ 

Boom  parameter  y ~ / = 2.63 

® V El 


where 


ig  = boom  length,  in. 

T = total  axial  boom  load,  lb 

= boom  bending  stiffness,  lb-in. ^ 


E-3 


Clearance  between  Approx,  13  in, 
boom  and  blanket 

The  acceleration  field  was  used  to  determine  the  boom 
strength  capability  ratio.  The  data  plots  of  Section  X are  not  limited 
by  strength  ratios  below  one. 

2.  Output  Data 

Most  of  the  output  data  are  self-explanatory,  and  all  units 
are  identified  in  the  printout.  Most  output  parameters  are  the  same  as 
those  for  the  foldout  array.  Only  the  ones  that  are  different  will  be 
discussed  here. 

Blanket  tension  The  blanket  tension  is  given  per 

side,  in  pounds. 

Buckling  capability 

ratio 


Capability  ratio  based  on  overall 
buckling  of  the  mast  or  local 
buckling  of  the  longerons,  which- 
ever is  smaller.  Does  not  account 
for  increase  in  buckling  capa- 
bility due  to  V-stif fening. 
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I 

DETAILED  COiIPUTER  OUTPUT 
FOR 

FOLDOUT  ARRAY 


E-5 


9 -a 


ar^ay  Tyre  lmsc^^j^dout  power/winr  m e,o  kw  array  width  a a.oo  h 

array  UKNCTH  * 40, M M ASPECT  RATIO  R 20,16  BLANKET  AREA  R ,12500+06  IN-SQ  BLANKET  WEIGHT  R 


166,4  LB 


/«*«»«  HTNTMUH  RREQUENCV  H2 

*****  torsional  EREQUENCY  HZ  •♦*•* 

*****  BENDING  FREQUENCY  HZ  ***** 


* ARRAY  properties  » 

ARRAY  MASS  (KC) 

ARRAY  WEIGHT  (LD) 
center  of  GRAVITY  flN) 
RIAMKET  TENSION  ILB) 
«0''6NT  OF  INFRTIA  Jl 
MnvFHT  (jF  JAifRTIA  IZ 
SPEClFir  power  (KW/KG) 

SPECIFIC  weight  Ckg/kwj 


FREQUENCY  DEPENDENT  PARAMETERS 


.022 

,02? 

,029 

.191 

,191 

.251 

,022 

,022 

,0?9 

126.7 

126,7 

t16.2 

278.8 

278,8 

299,7 

660.8 

660, e 

647,1 

3,00 

3,00 

5.10 

2037+09 

.2037+09 

,2143+09 

1143+06 

,1143+06 

,1146+06 

,063 

,063 

,099 

15,6 

15.8 

17,0 

,030 

,047 

,056 

,338 

,428 

.520 

,038 

,047 

.056 

150,1 

164.2 

178,7 

330,2 

. 361.3 

393.1 

630.2 

616.0 

603,7 

9,06 

14,16 

20,39 

,2297+09 

.2455+09 

,26lR+09 

.1 lSl+06 

,1158+06 

,1165+06 

,053 

.049 

,045 

16,8 

20,5 

22,3 

♦ PnO*A  PROPERTIES  ♦ 

OIA-ETER  (IN) 

El  fLB*IN*SQ) 

ROPT  spring  (LP-IN/RAo) 
RUCKLING  CAPABILITY  RATIO 

strength  capability  Ratio 


♦ CANNISTeR  properties  ♦ 

HEIGHT  (IN) 
diameter  (jtj) 


• WEIGHTS  (LB)  * 

ARRAY 

eOHM 

CANNISTER 
FULL  TFNSrONER 
INTERiEOlATE  tensioner 


9S 

*t3  9- 

I® 

I? 

I® 


12.07 

12,07 

13.84 

16.09 

18,10 

99397+07 

,99397+07 

.17191+08 

,31340+08 

.50212+08 

,1290+06 

,1290+06 

,1946+06 

.3053+06 

,4348+06 

9,57 

9.57 

9,55 

9,52 

9,48 

3,19 

3.19 

4,57 

6.69 

8,91 

54,84 

54.84 

57.77 

61,47 

64,79 

14.25 

14.25 

16.34 

18,98 

21.36 

278,8 

278,8 

299.7 

330.2 

361.3 

39,9 

39,9 

52.4 

70,8 

09.6 

28,9 

28,9 

37,1 

48,6 

60,7 

1 .0 

1.0 

1.2 

1,5 

1,9 

.9 

.9 

1.0 

1,0 

1.0 

FREOUENCY  INDEPENDENT  WEIGHTS  (LB) 


ID, 95 
,T«, 141*06 
• .5625*05 
9.42 
11,19 


67»8« 

?3,S4 


595.1 

108,9 

72,8 

2.4 

1.0 


blanket  b 156,4 

BO*  COVER  « 7, A 
CONTAINER  B 16,0 
COMT  px  CRUISE  LATCH  m ,0 
CONI  ax  launch  latch  m ,1 


SUPPORT  structure  m 2,7 
BOX  hinge  • ,0 
HAST  TIP  FITTING  m 1,7 
CONT  BX  CVR  CR  LATCH  a ,0 
GUIDE  WIRE  TENSIONER  B 4,5 


INTERCONNECT  HARNESS  p 8,5 
COVER  latch  P 1,0 
MID  TENSION  mechanism  ■ .01 
CONT  BX  DEPLOY  DEVICE  * ,0 
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*R«*Y  TYPE  FOLPOUT  P0W£R/W1N6  ■ f>,<?  KW  ARRAY  WIDTH  » 2*50  M 

ARPiY  LEH5TH  « 3?,2fc  M ASPECT  RATIO  B t2,R0  BLANKET  AREA  B ,12500+06  IN*5Q  BLANKET  WEIGHT  • 166, « LB 


FREQUENCY  DEPENDENT  PARAMETERS 


**+*«  MINIMUM  frequency  HZ 

♦ PAY* 

,025 

,025 

.029 

.038 

,007 

,056 

*♦♦**  TORSIONAL  FREOUENCV  HZ 

♦ ♦♦♦♦ 

,)36 

,136 

.159 

.213 

.268 

.320 

***#«  RENDING  frequency  hZ 

Y**A* 

.025 

,025 

.029 

,038 

,007 

.056 

+ ARRAY  properties  * 
ARRAY  mass  IKR) 

) 

HT.? 

117,2 

120,8 

129,2 

137,7 

106.3 

ARRAY  mEIGHT  (LB) 

257,9 

257.9 

2o5.B 

280.2 

302.9 

321.9 

CENTER  OF  gravity  (IN) 

536.0 

536,0 

530,1 

517,0 

506,2 

096,1 

RLANKPT  TENSION  (LBJ 

3,00 

3,00 

u.os 

7.25 

11.33 

16.32 

“riMjiMT  OF'  tmfRTIA  n 

,1225*09 

.1P25+09 

,12«B*09 

,1503+09 

,1358+09 

,1010+09 

MO^'ENT  OF  TNFRTIA  12 

,1777*06 

.1777*06 

,1779+ab 

,1766*06 

,1790+06 

,1800+06 

SRpriFlC  POWER  (KW/KC-) 

,068 

.068 

.066 

.062 

,056 

.055 

SPECIFIC  WFIGHT  (KG/KfO 

1«,7 

10,7 

15,1 

16,2 

17.2 

18,3 

+ ROOM  PROPERTIES  * 


diameter  (INI 

10,70 

10,70 

11.62 

13,06 

15.11 

16,61 

El  aR-IN-SQ) 

.62305*07 

,62305+07 

.85232+07 

,15372+08 

.20366+06 

,35595+08 

ROOT  spring  IL8«IN/RAD) 

,9091+05 

,9091+05 

,1150+06 

,1790+06 

,2528+06 

,3359+06 

RUCKLING  capability  RATIO 

9,00 

9,00 

8,92 

8,73 

8. 53 

8,55 

STRENGTH  capability  RaTIO 

3,00 

3,00 

3,72 

5,55 

7.52 

9,59 

* camnister  properties  ♦ 

mETGHT  flN) 

05,66 

05.66 

07.11 

50,15 

52,86 

55,34 

DIAMETER  (IN) 

12.68 

12,68 

13.71 

15,89 

17,82 

19.60 

* heights  (L8)  ♦ 

ARRAY 

257,9 

257,9 

265.8 

280,2 

302,9 

321.9 

BOOH 

25.2 

25.2 

29.5 

39.7 

09,9 

60.5 

CANNISTER 

22,0 

22.4 

25,9 

33,9 

02.0 

50,2 

FULL  tensioner 

1.0 

1.0 

l.i 

1.0 

1,7 

2,1 

intermediate  tensioner 

.9 

.9 

,9 

1,0 

1.0 

1.0 

blanket  ■ 

166.0 

frequency  independent  weights 

SUPPORT  STRUCTURE  n 2,7 

(L9) 

INTERCONNECT  HARNESS  » 

0,5 

BOY  COVER  * 

T.6 

BOX  hinge  b ,0 

COVER  LATCH  * 

1.0 

container  * 

16’,  8 

MAST  TIP  FITTING  it  1,7 

MIO  TENSION  mechanism  b 

.01 

CONT  SX  CRUISE 

LATCH  ■ 

,0 

CONT  OX  CVR  CR  LATCH  B ,0 

CONT  0X  DEPLOY  -DEVICE  » 

.0 

CONT  RX  LAUNCH 

LATCH  m 

.1 

GUIDE  WIRE  TENSIONER  • 3.8 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 
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*RRAY  TYPE  UM3C  FOLOOUT 


POWER/HING  ■ 6,0  KW 


ARRAY  WIDTH  ■ 3,00  M 


ARRAY  LENGTH  m 26,88  M 


ASPECT  RATIO  * 8,9fc 


BtANKET  AREA 


.12500A'06  IN-SQ 


BLANKET  WEIGHT  « 166.0  LB 


FREOUENCY  DEPENDENT  PARAMETERS 


MINIMUM  FREQUENCY  HT 

*$*** 

,027 

,027 

,029 

.038 

,007 

.056 

TORSIONAL  FREQUENCY  H? 

,10fl 

,100 

,111 

.106 

,1«6 

,220 

**♦»♦  RENDING  FREQUENCY  HZ 

.027 

,027 

,029 

,038 

,007 

.056 

• ARRAY  PROPERTIES  ♦ 

array  mass  (KG) 

112,0 

112,0 

113,0 

116,7 

120,5 

130.3 

ARRAY  WEIGHT  (LB) 

2A6.A 

206.6 

208',  6 

261.2 

273,8 

266.6 

center  Of  GRAVITY  (IN) 

051,2 

451.2 

409,0 

039,9 

031.3 

023,0 

blanket  tension  (LB) 

3.00 

3,00 

3.00 

6.00 

9.00 

13,60 

hohent  of  infrtia  n 

,8217+08 

,8217+Ofl 

,B25p+06 

,8095+08 

,8733+06 

,6973+08 

MO'<ENT  OF  INERTIA  12 

.2553+Ob 

,2553+06 

,2550+06 

,2563+06 

, 2573+06 

,2580+06 

SPECIFIC  POWER  (KW/KC) 

.071 

,071 

,071 

,067 

.060 

.061 

SPECIFIC  WEIGHT  (KC/KW) 

lA.O 

10.0 

10,1 

10,8 

15,6 

16.3 

* ROOM  PROPERTIES  ♦ 

diameter  (IN) 

9,78 

9,78 

10,09 

11,68 

13,09 

14,37 

El  CLB-IN-SO) 

,02702+07 

.02782+07 

.00552+07 

,87105+0? 

13735+08 

,19959+08 

ROOT  SPRING  (LB*IN/RA0) 

,6858+05 

,6858+05 

,7500+05 

,1169+06 

,1605+06 

,2177+06 

ruckling  CAPABILITY  RATIO 

8,50 

6,50 

6.05 

6,17 

7,69 

7,62 

strength  capahility  Ratio 

?,01 

2,81 

3,08 

0,60 

6.35 

6,18 

* CANNISTeR  properties  ♦ 

. 

height  (IN) 

59,02 

39,02 

39,94 

42.56 

00,88 

06.99 

diameter'  (IN) 

11.50 

11.50 

1 1 .91 

13,78 

15,00 

16.96 

* WEIGHTS  (LB)  ♦ 

ARRAY 

206.4 

206.4 

208.6 

261.2 

273.8 

286.6 

BOOM 

17,0 

17,0 

16,6 

?0,9 

51,2 

37.7 

CANNISTER 

16.3 

18,3 

19,4 

25.0 

31,0 

37,0 

FULL  tensioner 

uo 

1,0 

1.1 

1,3 

1,6 

1,9 

intermeoiate  tensioner 

.9 

.9 

.9 

1.0 

1*0 

1.0 

FREQUENCY 

independent 

weights  (LB) 

blanket  » 

166.0 

SUPPORT  STRUCTURE  ■ 

2.7 

INTERCONNECT 

HARNESS  ■ 

8.3 

BOX  COVER  « 

7.6 

BOX  HINGE  e 

,0 

COVER  LATCH 

1.1 

contatner  ■ 

17,6 

MAST  TIP  FITTING  o 

1.7 

MID  TENSION 

mechanism  m 

.02 

CONT  flx  CRUISE  LATCH  « 

.0 

CONT  BX  CVR  CR 

Latch  « 

.0 

CONT  HX  DEPLOY  DEVICE  b 

,0 

coNT  px  launch  latch  ■ 

.1 

GUIDE  WIRE  TENSIONER  * 

3.0 
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ARftAV  TVPE  L«SC  FOLDOUT 

POWER/WINS  • 8. 

0 KW 

ARRAY 

WIDTH  « 3,50 

H 

ARRAY  LfNCTH  ■ 25,00  M ASPECT  RATIO 

■ 6,56 

blanket  area 

« ,12500406 

IN«SQ 

BLANKET  weight  *»  166 

FREQUENCY 

DEPENDENT  PARAMETERS 

MINIMUM  FREQUENCY  HZ 

,029 

.029 

.029 

,038 

.007 

,056 

torsional  FRFOUENCY  HZ 

.065 

.065 

,063 

.110 

,138 

,166 

SENDING  frequency  HZ 

,029 

,029 

,029 

,038 

,007 

• 0 56 

1 

* ARRAY  PRORFRTIFS  * 

ARRAY  MASS  (KG) 

loe.e 

108,8 

106,8 

112.8 

117,0 

121.2 

ARRAY  WFIGHT  (L8) 

239. A 

239.0 

239,0 

206.1 

257,3 

266.6 

center  Of  GRAVITY  (IN) 

3BV.A 

309,0 

369,0 

362.6 

• 376.0 

369,6 

RLANKFT  tension  (IB) 

3.00 

3,00 

3.00 

5.18 

0,09 

11.65 

MO-FNI  OF  inertia  11 

,5909408 

,5909406 

,5909+06 

,6020408 

,6138+08 

.6256+08 

MOMENT  OF  INERTIA  J? 

,3073406 

,5073*06 

,3073+06 

,3063+06 

,3095+06 

,3509+06 

SPECIFIC  PDKFR  (KW/KG) 

,070 

,070 

.070 

,«71 

.068 

,066 

SPECIFIC  KFIGHT  (K6/KW) 

13.6 

13.6 

13,6 

10,1 

10.6 

15,1 

« boom  properties  * 

OT.AMETER  (IN) 

9,00 

9,00 

9,00 

10,37 

11,62 

12,75 

El  (LB-TN-SQ) 

.31219407 

,31219407 

.31219+07  . 

50218+07 

,85203+07 

.12351+08 

root  spring  (LB-IN/RAO) 

,5010405 

,5010405 

,5010+05 

,8191+05 

,1150+06 

,1519+06 

ruckling  capability  Ratio 

H.OS 

8.05 

6,05 

7,71 

7.38 

7,06 

strength  capability  patio 

2.65 

2,65 

2.65 

3,93 

5.02 

7.02 

• CANnisTFR  properties  ♦ 

HEIGHT  (INJ 

30,67 

30,67 

30,87 

37,06 

39.13 

00.99 

diameter  (IN) 

10,66 

10,66 

10,66 

12.20 

13,71 

15,00 

* WEIGHTS  (LR)  ♦ 

AbRAV 

239,0 

239.0 

239,0 

208.1 

257.3 

266.6 

BOOM 

12,8 

12,8 

12.8 

16,8 

21.1 

25.0 

CANnisTER 

15,0 

15.0 

15,0 

19,0 

20,6 

29,3 

FULL  TENSIONER 

t.o 

1.0 

1,0 

1.2 

1.5 

1,7 

INTERMEDIATE  TENSIONER 

.9 

,9 

,9 

1.0 

1.0 

1.0 

FREQUENCY 

independent 

WEIGHTS  (LB) 

blanket  ■ 

166,0 

SUPPORT  STRUCTURE  n 

2,7 

interconnect  harness  b 

8,3 

POX  COVER  « 

7.6 

BOX  HINGE  ■ 

.0 

COVER  LATCH  ■ 

l*t 

CriNTAINEP  » 

18,0 

HAST  TIP  fitting  m 

1,7 

MID  TENSION  mechanism  m 

.02 

COST  BX  CRUISE  LATCH  * 

,0 

CONT  BX  CVR  CR  LATCH  ■ 

.0 

CONT  BX  DEPLOY  DEVICE  * 

,0 

CONT  BX  LAUNCH  LATCH  • 

.1 

GUIDE  WIRE  tensioner  « 

3.1 

ORIGINAL  PAGE  IS 

OF  POOR  quality; 
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ARRAY 

TYPE  LMSC 

FOLPOUT 

POWER/WINO  m 8,0  KM 

ARRAY  width  « 

a, 00  M 

ARRAY  LENGTH  • 

20.16  M 

ASPECT  RATIO  e 

S.Oa  BLANKET  AREA  « 

,12500+06  IN*SQ  BLANKET 

WEIGHT  s 

166 

MINiyUH  FREQUENCY  H?  ♦♦*** 

FREQUENCY 

,031 

DEPENDENT 

,031 

parameters 

,031 

.038 

,007 

.056 

torsional  FREQUENCV  HZ  *♦♦♦♦ 

,0T0 

,070 

,070 

.086 

.108 

,129 

*****  BENDING  FREQUENCY  HZ  ***** 

.031 

.031 

.031 

,038 

,007 

,056 

1 

ft  *9<?AV  PRQPtflTTrS  ♦ 

ARRAY  MASS  (KG) 

106,7 

106,7 

106,7 

109,1 

112.3 

115,6 

Ahpay  weight  <L8) 

23<».8 

230.8 

230,8 

200,1 

207,2 

250,2 

center  of  gravity  (IN) 

3A2.3 

302,3 

302,3 

336.3 

333.2 

326,3 

blanket  TENSinM  (L8) 

3,00 

3.00 

3,00 

0,53 

7.08 

10.20 

moment  of  inertia  It 

,<1«6J  +08 

,O06)*08 

.0061+08 

,0508+08 

,0572+08 

,0636*08 

MOMfUT  OF  INERTIA  12 

,053R+06 

,0539+06 

,0539+06 

.0508*06 

.0562+06 

,0576*06 

SPECIFIC  PnWFR  (KW/ksi 

,075 

,075 

,075 

.073 

,071 

,069 

SPECIFIC  WEIGHT  (KG/kW) 

13,3 

13.3 

13,3 

13.6 

10,0 

IR.O 

* BOOM  PRoPERTTES  ♦ 

OIAMETeR  flN) 

6,00 

6.00 

6.00 

9.37 

10,09 

n.5o 

El  (LB-IN-SO) 

,23797+07 

,23797*07 

,25797+07 

,36068+07 

.56607+07 

,81877+07 

ROOT  spring  (IB»IH/RA0) 

.00)7*05 

.0017*05 

,0017+05 

.6033+05 

.6060*05 

•1116*06 

ROCkLING  capability  RA'TIO 

T.61 

7.61 

7.61 

7,32 

6,95 

6.61 

strength  capability  ratio 

2.50 

2.50 

2,50 

3,39 

0.68 

6,09 

* CANNI8TER  PROPERTIES  ♦ 
height  (IN) 

31.00 

31.00 

31,00 

32.92 

30.77 

36,00 

diameter  <IN) 

9,96 

9,96 

9,96 

n.06 

12,37 

13,57 

* weights  (LB)  * 

ARRAY 

230,6 

230.6 

230.8 

200.1 

207,2 

250,2 

BOOM 

9,8 

9,8 

9,8 

12.0 

15.0 

18,1 

CannistER 

13.3 

13.3 

13.3 

16,2 

20.0 

23.6 

full  TENSIONFR 

1,0 

1 .0 

1,0 

1.2 

1.0 

1 *6 

INTERmeotaTE  tensioner 

,9 

.9 

• 9 

.9 

1.0 

1.0 

blanket  ■ 

166.0 

frequency  independent 
support  structure  • 

weights 

2,7 

(LB) 

interconnect  harness  « 

6.3 

BDV  cover  » 

7,6 

BOX  HINGE  • 

.0 

cover  latch  • 

).) 

container  « 

latch  a 

' 19,2 

mast  tip  fitting  « 

1,7 

MID  TENSION  MECHANISM  m 

.02 

CON*  MX  CRi'ISE 

.0 

cont  bx  cvr  cR  latch  b 

.0 

CONT  ex  DEPLOY  DEVICE  b 

.0 

cont  bx  launch 

LATCH  a 

.1 

GUIDE  WIRE  tensioner  h 

2.8 
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ARRAY  TYRE  LHSC  FOLOOUT  POWErt/WlWft  « 8,0  KW  ARRAY  WIDTH  ■ «,50  M 

ARRAY  length  ■ 17,92  « ASPECT  RATIO  ■ 3,98  BLANKET  AREA  9 , 12500*08  IN*80  BLANKET  WEIGHT  ■ 166, « L6 


frequency  dependent  parameters 


«!•*,*  MINIMUM  frequency  HZ  ***** 

,033 

,053 

,033 

,058 

,067 

,056 

*****  torsional  frequency  HZ  ***** 

,061 

• 061 

,061 

.070 

,088 

.106 

*****  BENOINf,  frequency  HZ 

.033 

,053 

,033 

.038 

,067 

• 056 

• ARRAY  PROPERTIES  ♦ ' 

ARRAY  MASS  CKG) 

106,9 

109,8 

108.6 

110,2 

112.8 

115,6 

ARRAY  weight  (LB) 

239. fl 

239.6 

239,6 

262,5 

268.1 

253.9 

center  of  gravity  <INj 

29T.9 

297,9 

297,9 

295,8 

292,1 

298.5 

BLANKET  tension  (L8J 

5,00 

3,00 

3,00 

6,03 

6.29 

9,06 

moment  of  inertia  11 

,5533+09 

,3533+09 

,3533+08 

,3555+08 

,3591+06 

.3626+06 

mOMFmi  pf  inertia  12 

•6096+06 

,6086+06 

,6086+06 

,6093+06 

•6110+06 

•&129+06 

SPECIFIC  PO«FR  (KW/KG) 

,076 

,076 

,076 

.073 

,071 

.069 

SPECIFIC  weight  (KO/KW) 

13,6 

13.6 

13.6 

13.8 

16.1 

19,6 

* boom  PROPFRTIFS  * 

DIA«ETfR  (IN) 

7,96 

7,96 

7,96 

8.58 

9,60 

10,52 

El  aa<.TN»SQ) 

,18912+07 

,18812+07 

,18812+07 

,25307+07 

,39673+07 

,57319+07 

ROOT  SPRING  CLB-JN/RAD) 

,3705+05 

,3703+05 

,37«3+05 

.6626+05 

.6680+05 

,8560+05 

BMCFLINO.  CAPABILITY  RATIO 

7,23 

7,23 

7.25 

6,99 

6.59 

6.23 

STRENGTH  CAPABILITY  RATIO 

* canntster  properties  ♦ 

2,57 

2.37 

2,57 

2,96 

6,08 

5.32 

o O 

HEIGHT  (IN) 

26,66 

28.66 

28.66 

29,67 

31,35 

32.66 

diameter  (IN) 
♦ weights  (LR)  ♦ 

9,ao 

9,60 

9,60 

10.12 

U.32 

12. ai 

ARRAY 

239.0 

239,6 

239,6 

262,5 

268.1 

253.8 

A 

ROOM 

7.T 

7,7 

7.7 

6.9 

11,2 

13.5 

CANNISTER 

It.B 

11,8 

11,8 

13.5 

16,7 

19,6 

FULL  tensioner 

1.0 

1.0 

1,0 

1.1 

1.3 

1.5 

interheoiate  tensioner 

.9 

.9 

.9 

.9 

1.0 

1,0 

FREQUENCY  INDEPENDENT 

WEIGHTS  (L6) 

blanket  * 

166,6 

SUPPORT  STRUCTURE  • 

2.7 

INTERCONNECT  HARNESS  6 

8,3 

POX  COVER  • 

7,6 

ROX  HINGE  9 

.0 

COVER  LATCH  s 

2,7 

CONTAJNFR  ■ 

21,3 

HAST  TIP  FITTING  • 

2.2 

MID  TENSION  MECHANISM  • 

,02 

CONT  RV  CRUISE 

LATCH  • 

2.6 

CDNT  BX  rVR  CR  LATCH  • 

.« 

CONT  BX  DEPLOY  DEVICE  ■ 

.9 

CONT  BX  LAUNCH 

LATCH  V 

,1 

GUIDE  WIRE  TENSIONER  ■ 

2.7 
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A9PAV  TYPE  LMSC  FOLOPUT 


POWEft/WiNO  « e«0  KW 


ARRAY  width  m 5.00  M 


ARRAY  LENGTH  « 16.13  H ASPECT  RATIO  n 3.25  BLANKET  AREA  o ,12'500+Ofc  IN.SO  BLANKET  WEIGHT  * IbS.O  LB 


FREOUENCY  DEPENDENT  PARAMETERS 


/**«««  hImTMUY  FREQUENCY  HI  ♦♦♦♦♦ 

♦ *♦♦♦  TORSIONAL  FRfQUFNCY  MJ 

*«*««  RFNDING  FREQUENCY  HI 


♦ ARRAV  properties  • 

ARRAY  HASS  (KQ) 

ARRAY  WEIGHT  (LP) 

CENTER  OF  gravity  (TN) 
BLANKET  tension  (LB) 
MOMENT  OF  inertia  11 
mO’-'ENT  of  inertia  12 
SPECIFIC  ROWER  (KW/tCG) 
SPECIFIC  WEIGHT  (KG/KW) 


* ROOM  PROPERTIES  * 

DIAheier  ch) 

El  (LS-IN-Sn) 

Root  SPRING  (LB-IN/RAD) 
RUCKLING  CAPARILITY  ratio 

strength  capability  ratio 


♦ CANNISTer  PROPERTIES  ♦ 

weight  CIN) 

DIANETER  (TNI 


* weights  (lB)  ♦ 

ARRAY 

BOOH 

CANNISTEP 
FULL  TENSIONER 
INTERHEOIATE  TENSIONER 


BLANKET  ■ 166.0 
BOX  COVER  • 7,6 
CfiNTAlNER  « 22,5 
CQHl  BX  CRUISE  LATCH  a 2,8 
CONI  BX  LAUNCH  LATCH  « ,1 


,OSR 

,030 

,03tt 

,038 

.047 

,056 

,05A 

,05R 

.ORA 

.059 

,074 

• 089 

,05R 

,05« 

,034 

.038 

,047 

I.0S6 

106,0 

toa,o 

108.0 

108,6 

110,9 

115,0 

257.7 

237.7 

237,7 

239,4 

244,0 

246,6 

266.2 

268,2 

268,2 

267,1 

264,1 

261,2 

3,00 

3,00 

3.00 

5.63 

5.66 

8.16 

,2842+Oe 

,2842*08 

,2842*08 

,2850*08 

,2873*08 

,2897+06 

.7477*06 

,7477+06 

,7477*06 

,7482*06 

,7501*06 

,7523+06 

,074 

.074 

,074 

,074 

,072 

,071 

15.5 

13,5 

13,5 

13.6 

13,9 

J4,l 

7.55 

7.55 

7,55 

7,92 

6.86 

?.7l 

,15205*07 

.15205*07 

,15205+07 

,18595*07 

.26612*07 

,41595+07 

,3157*05 

,3157*05 

,3157+05 

.3641*05 

,5098*05 

,6710*05 

6.83 

6,83 

6,85 

6,67 

6.26 

5,69 

2,?6 

2,26 

2,?6 

2.60 

3.61 

'i.Tl 

26,43 

26,43 

26,43 

27.05 

26.59 

29,99 

8.91 

8,91 

8.91 

9,34 

10.45 

11,46 

257,7 

237,7 

237,7 

239,4 

244.0 

248.6 

6,2 

6,2 

6,2 

6.9 

8,6 

10.3 

10,5 

10.5 

10,5 

11.5 

14,2 

16,8 

1|0 

1,0 

1*0 

1*1 

1.3 

1*5 

.9 

.9 

.9 

.9 

1,0 

1,0 

FREQUENCY  INOEPCNDENT 

WEIGHTS 

(LB) 

SUPPORT  structure  • 

2.7 

interconnect  harness  m 

8,3 

0OX  HINGE  B 

.0 

COVER  LATCH  * 

2,T 

HAST  TIP  FITTING  m 

2.2 

MID  TENSION  mechanism  m 

,03 

CONT  BX  CVR  CR  LATCH  ■ 

.4 

CONT  BX  DEPLOY  DEVICE  * 

.9 

GUIDE  WIRF  tensioner  « 

2.5 
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4RRAV  TYPE  LHSC  EOLOOUT 


POWER/WING  * 10.0  KW 


ARRAY  width  * 3,00  M 


array  length  b 35,60  H 


ASPECT  RATIO  » 11,20  BLANKET  AREA  » .15625+06  IN»80  BLANKET  WEIGHT  • 208,0  LB 


FREOUENCY  DEPENOENT  PARAMETERS 


««AA«  HtNTHUM  FREQUENCY  HZ 

,022 

,022 

,029 

,036 

,047 

,056 

•***♦  torsional  pREOUENCV  HZ  *♦**♦ 

,JOS 

,103 

.136 

,185 

.233 

.262 

BENDING  frequency  HZ 

,022 

,022 

,029 

,036 

,047 

.056 

t 

• AffffAY  PROPFPTieS  ♦ 

ARRAY  MASS  CKG) 

1A1.3 

14)  .3 

148,9 

159,0 

169,3 

179,8 

array  weight  CL0) 

310,9 

310.9 

327.5 

349.9 

372.6 

395,6 

CENTER  OP  GRAVITY  HN) 

568.7 

568.7 

558,0 

S9B.0 

533,5 

523.1 

blanket  tension  (LB) 

3.0U 

5.00 

5.31 

9. UP 

1«,75 

21.24 

MOMENT  OF  inertia  11 

.1630+09 

,1630+09 

,1684+09 

,1757+09 

,1832+09 

,1907+09 

MOMENT  OF  inertia  I? 

,3101+08 

,3141+06 

.3149+06 

.3162+P6 

,3176+06 

,3194+06 

SPPCIFIC  POWFR  (KW/kg) 

,071 

.071 

.067 

.063 

.059 

,056 

SPECIFIC  WFIGMT  (KG/KW) 

to.t 

14,1 

14,9 

15,9 

16.9 

18,0 

• BOOM  PROPERTIES  * 

diameter  (IN) 

10,99 

10.94 

12.66 

14.67 

16.46 

18,09 

Et  (LB<»TN-3Q) 

.67127+07 

,67127+07 

.12010+08 

,21659+08 

,34327+Ofl 

,50141+08 

ROOT  SPRING  (LB-IN/HAD) 

,9619+05 

,9614+OS 

,1487+06 

.2314+06 

,3269+06 

,a34G+06 

BUCKLING  CAPABILITY  RATIO 

9,01 

9.01 

6.86 

6,65 

8,43 

8.21 

strength  capability  Ratio 

2.U8 

2,48 

3.71 

5,53 

7.50 

9,57 

♦ cannister  properties  ♦ 

height  (IN) 

97,16 

47.16 

49.99 

53.31 

56,26 

58,96 

DIAMETER  (IN) 

12.91 

12.91 

14,94 

17,31 

19.02 

21,35 

* HEIGHTS  (LB)  ♦ 

ARRAY 

310.9 

310.9 

527,5 

349,9 

372,6 

395,6 

BOOM 

27,3 

27,3 

36,5 

49,0 

61,7 

74,6 

cannister 

23.4 

23.4 

30,5 

40,0 

49,6 

59,2 

FULL  tensioner 

1.0 

1.0 

1.2 

1.6 

2.0 

2.5 

INTERMEDIATE  TENSIONER 

.9 

,9 

1.0 

1.0 

1.0 

1,0 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

blanket  * 

208,0 

SUPPORT  structure  » 

2.9 

INTERCONNECT  HARNESS  P 

10.3 

BOX  COVER  a 

9.5 

BOX  HINGE  » 

,0 

COVER  LATCH  * 

1.1 

container  ■ 

?0',8 

MAST  TIP  fitting  a 

l.B 

mtd  tension  mechanism  a 

.02 

cont  bx  cruise 

LATCH  m 

.0 

CONT  BX  CVR  CR  LATCH  a 

.0 

CONT  BX  DEPLOY  -DEVICE  ■ 

.0 

CONT  BX  launch 

LATCH  tt 

GUIDE  WIRE  TENSIONER  b 

3.9 

ARBAy  TYPE  LMSC  FOLDOUT 
ARB4V  tEN5TM  • 25, «0  M ASPECT  RATIO  ■ 


POWER/WINR  w 10,0  KW 
8,25  BLANKET  AREA  ■ 


ARRAY  WIDTH  9 3.50  M 

, 15625+06  IN^SQ  BLANKET  WEIGHT  a 


20fi,0  LB 


FRE0UENCY  DEPENDENT  PARAMETERS 


minimum 

FREQUENCY 

HZ 

,023 

TORSIONAL 

FRPQilENCY 

HZ 

***** 

,062 

***** 

8FN0ING 

FREQUENCY 

HZ 

***** 

,025 

025 

,029 

,056 

,007 

, C56 

062 

,102 

• 136 

• 171 

.207 

025 

,0?R 

,03B 

• 007 

• 056 

• ARRAT  PROPERTIES  * 

ARRAY  MASS  (KB) 

ARRAY  WEIGHT  (LB) 

CENTfP  OF  GRAVITY  (IN) 
blanket  TENSTON  (U6) 
MOMENT  OF  INERTIA  II 
MOMENT  OF  inertia  1? 
SPECIFIC  POwfr  (KW/KG) 
SPECIFIC  WEIGHT  (KG/KW) 


BOOM  PROPERTIES  * 
diameter  (IN) 

El  (I 8-IN-SO) 

ROOT  SPRING  (LB-lN/RAO) 

RurKLiMG  capability  ratio 

strength  capability  RATIO 


* CANNISTeR  properties  ♦ 

height  (IN) 

diameter  (IN) 


♦ weights  <L8)  ♦ 

ARRAY 

BOOM 

CANNISTER 
FULL  tensioner 
intermediate  tensioner 


I 

H 

45' 


156,5 

136.5 

500.0 

560,0 

091  ,0 

091,0 

3,00 

3.00 

•1166+09 

,1166+09 

,0271+06 

,0271+06 

.073 

.073 

13,7 

13.7 

10.11 

10.11 

08900+07 

,08900+07 

.7561+05 

,7561+05 

6.63 

8.65 

2,30 

2.30 

01.65 

01.63 

11,93 

11.93 

300.0 

300.0 

20.0 

20.0 

19,7 

19,7 

1.0 

1,0 

.9 

,9 

100,6 

106,0 

509,0 

525,5 

080.9 

070,9 

0,55 

8,09 

,1167+09 

.1223+09 

,0277+06 

,0293.06 

.071 

.066 

10,1 

10. B 

11.20 

15,01 

70666+07 

.15593+08 

,1001+06 

,161 0.06 

8.06 

6,17 

3.16 

0,76 

03,09 

06,01 

13.26 

15.35 

309,0 

525,5 

20,7 

33,0 

23,9 

31,3 

1,2 

1.5 

.9 

1,0 

155,0 

162.6 

301 ,8 

556,2 

065,7 

057.2 

12.65 

16.21 

,1259+09 

,1296+109 

.0310+06 

•0331+06 

.060 

.061 

15,5 

16.3 

10.56 

16.01 

21130+08 

•30720+08 

,2272+06 

•3008+06 

7,88 

7,59 

6.51 

a, '37 

09,00 

51  ,36 

17,20 

16,89 

301.8 

556,2 

01,5 

50.1 

38,7 

06,2 

1.6 

2,2 

1.0 

1,0 

FRE8UENCY  INOEPENOENT  HEIGHTS  (LB) 


blanket  ■ 208,0 

BOX  COVER  « 9,5 
CONTATNFR  a ?!,<, 
CONT  HX  CRUISE  LATCH  a ,0 
COM  BX  launch  LATCH  tt  ,t 


SUPPORT  STRUCTURE  » 2,9 
BOV  hinge  a ,0 
MAST  TIP  FITTING  a 1,6 
CONT  BV  CVR  CH  LATCH  » ,0 
GUTDE  WIRE  tensioner  * 3,S 


INTERCONNECT  HARNESS  a 10,3 
COVER  LATCH  a 1,2 
Mio  TENSTON  mechanism  a ,02 
CONT  ax  DEPLOY  DEVICE  » .0 


b L 


iRi?*Y  TYPE  L«SC  FOLOOUT  P0WFR/WIN6  * 10,0  KW  ARRAY  WIDTH  ■ 4,00  H 


ABPAY  tENcTH  ■ 25.20  H ASPECT  RATIO 

* 6,30 

blanket  area  « ,15625+06  IN*SQ 

BLANKET  WEIGHT  a 208 

FREQUENCY 

DEPENDENT 

PARAMETERS 

MINIMUM  FREQUENCY  HZ  •*♦♦♦ 

,025 

,025 

,029 

,038 

.047 

.056 

TORSIONAU  frequency  HZ  ***** 

,068 

,068 

,079 

.106 

.132 

,159 

*****  8EN0IN8  FREQUENCY  HZ  ♦♦♦*♦ 

,025 

.025 

.029 

,058 

,047 

.056 

( 

* ARRAY  properties  ♦ 

ARRAY  HASS  (KG) 

135.4 

133.4 

135,6 

141.2 

146,7 

152,4 

ARRAY  WEIGHT  (LB) 

293,5 

295.5 

296.3 

310.5 

322,6 

335,2 

CENTER  OF  GRAVITY  (IN) 

051  ,9 

451,9 

428,6 

420.8 

• 413.4 

406.5 

HLANKFT  tension  (LB) 

3,00 

3,00 

5,98 

7.08 

11.06 

15.93 

M0H£f|T  OF  inertia  11 

,e776+08 

,8776+08 

,8853+08 

.9048+08 

.9245+08 

,9444+08 

MD'ieNT  OF  INERTIA  12 

,5577+06 

,5577+06 

,5583+06 

,5601+06 

.5621+06 

,5645+06 

SPECIFIC  POWPR  (KW/KG) 

,075 

,075 

.074 

,071 

.068 

.066 

SPECIFIC  WEIGHT  (KG/KW) 

15,3 

15.3 

13,6 

14,1 

14.7 

15.2 

* BOOM  PROPERTIES  ♦ 

OU'^ETER  (IN) 

9,44 

9,44 

10,14 

11,73 

13.14 

14,42 

El  (L0-IN-SQ) 

,37233+07 

,37253+07 

,49571+07 

,88741+07 

.13962+08 

,20246+06 

ROOT  spring  aa«IN/RAD) 

,6179»05 

,6179+05 

,7659+05 

,1185+06 

,1665+06 

,2200+06 

RUCKLING  CAPARILITY  RATIO 

8.27 

8,27 

8.12 

7,77 

7,43 

7,10 

strength  caparility  ratio 

2.22 

2,22 

2,73 

4,14 

5.69 

7,36 

• CANNISTER  properties  ♦ 

height  (IN) 

37,41 

37,41 

38.57 

41,19 

43.51 

45.62 

OIAMETCR  (TN) 

Utl4 

11  a14 

11.97 

13,65 

15.51 

17.02 

• weights  (LB)  * 

ARRAY 

293.5 

295.5 

298,5 

310,5 

322.8 

335,2 

BOOM 

15,2 

15.2 

17,6 

23,5 

29,5 

35.6 

CANNISTER 

17,0 

17,0 

19.4 

25.4 

31.4 

37,4 

FULL  TENSIONER 

1,0 

1.0 

1*1 

1.4 

1.7 

2.1 

intermediate  TENSIONER 

.9 

,9 

.9 

1.0 

1.0 

1.0 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

BLANKET  * 

208.0 

SUPPORT  STRUCTURE  • 

2,9 

INTERCONNECT  HARNESS  ■ 

10.3 

BOX  COVER  « 

9.5 

BOX  hinge  a 

.0 

COVER  LATCH  * 

1,2 

container  ■ 

22.4 

MAST  TIP  FITTING  s 

1,8 

MTD  TENSION  MECHANISM  ti 

.02 

coNT  ox  cruise 

LATCH  « 

.0 

CONT  BX  CYR  CR  LATCH  ■ 

.0 

CONT  RX  DEPLOY  DEVICE  * 

.0 

CONT  8X  LAUNCH 

LATCH  ■ 

.1 

GUIDE  WIPE  Tensioner  a 

3,2 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


E-16 


ARRAY 

TYPE 

LMSC 

FOLDOUT 

POWER/wING  k 10,0'  KW 

ARRAY  WIDTH  t 4,50  M 

ARRAY  LENGTH  « 

22.40 

M 

ASPECT  RATIO  B 

4,9&  BLANKET  AREA  b 

,lSfe25*06  1N.80  BLANKET  WEIGHT  * 

206 

FPEOUENCV  DEPENDENT  PARAMETERS 


MINIMUM  PREOUENCY  H?  ♦♦♦♦♦ 

.026 

.026 

.026 

,038 

,047 

,056 

torsional  frequency  HZ  ♦♦♦♦♦ 

.059 

,059 

.064 

,085 

,107 

,128 

*****  bending  frequency  HZ 

*026 

.026 

.026 

.038 

,047 

*056 

♦ ARRAY  PROPERTIES  • 

ARRAY  MASS  (KG) 

154. T 

134,7 

135,7 

140.1 

144,5 

149,0 

ARRAY  WEIGHT  (LB) 

296.3 

296,3 

298,6 

306.3 

318,0 

327.8 

' CFMER  OF-  GRAVITY  (IN) 

3TB, 0 

376,0 

376,6 

370.7 

365,2 

35<;',9 

blanket  tension  (LB) 

3.00 

3,00 

3.54 

6,29 

9,F<4 

14.16 

moment  of  inertia  11 

.6916*09 

,6916+08 

,6943*08 

,7058*06 

,7173*08 

, 7289*, 06 

moment  of  inertia  12 

.7403*06 

.7403+06 

,7407*06 

,7427*06 

,7451*06 

,7478*06 

8PFCIFIC  power  (KH/Kb) 

.074 

,070 

.074 

,071 

.069 

.0,67 

SPECIFIC  WEIGHT  (KG/KW) 

13.5 

1 3.5 

13.6 

14,0 

14,5 

14,9 

* BOOH  PROPERTIES  ♦ 

diameter  (IN) 

B.90 

e,90 

9,28 

10,75 

12.01 

13,116 

El  ( LS»  1 N«,S  Q ) 

,29391*07 

.29591+07 

,34730*07 

,62062*07 

,97474+07 

,14109+08 

ROOT  SPRING  (UB-lN/RADl 

.5175*05 

.5175*05 

,5865*05 

,9065*05 

,1272*06 

.t678+'06 

BUCKLING  capability  RATIO 

7.94 

7,94 

7,64 

7*44 

7,0T» 

6,70 

strength  capability  ratio 

2.11 

2.11 

2,38 

3,62 

4,99 

6,;I)9 

* cannister  properties  * 

HEIGHT  (IN) 

34.09 

34.09 

34,72 

37,11 

39.22 

41.14 

diameter  (IN) 

10*50 

10.50 

10,95 

12.66 

14.18 

15,55 

♦ WEIGHTS  (LB)  ♦ 

ARRAY 

296,3 

296,3 

296,6 

308,3 

316.0 

327.8 

BOOM 

12.0 

12.0 

13.1 

17.5 

21,9 

26, '4 

CAMNISTER 

15,0 

15.0 

16,1 

21.1 

26,1 

31,1 

full  tensioner 

l.O 

1*0 

1*1 

,9 

1*3 

1.0 

1.6 

1,0 

1.9 

1.0 

INTERmeoIATE  tensioner 

.9 

.9 

FREQUENCY  INDEPENDENT  WEISHT8  (LB) 


blanket  ■ 

208,0 

SUPPORT  structure  a 

2,9 

interconnect  harness  a 

10.3 

BOV  COVER  * 

9,5 

BOV  HINGE  a 

.0 

cover  latch  a 

2,9 

container  ■ 

LATCH  a 

24,1 

MAST  TIP  FITTING  ■ 

2.3 

MID  tension  mechanism  a 

.02 

CONT  «X  CRUISE 

2.8 

CONT  BX  CVR  CR  LATCH  a 

.4 

CONT  ex  DEPLOY  DEVICE  » 

1.2 

CONT  HV  LAUNCH 

LATCH  a 

.1 

GUIDE  WIRE  tensioner  a 

3.0 

E-17 


aspay  type  l^sc  foloput 

POweR/WING  ■ 10 

,0  KH 

ARRAY 

width  a 5,00 

M 

ARB4Y  LENGTH  ■ 20, 16  H ASPECT  RATIO 

■ tt.Oj 

blanket  area  a ,15625+06 

IN»80 

BLANKET  WEIGHT  a 206 

FREQUENCY 

DEPENDENT 

parameters 

•*»**  MINIHUM  FREQUENCY  HZ  •♦♦♦* 

,02B 

,020 

,028 

.038 

,047 

,056 

♦ »***  TORSIONAJ.  frequency  HZ 

,052 

,052 

,055 

,071 

,089 

,107 

«•*««  BENDING  FREQUENCY  HZ 

,02d 

.028 

.028 

.038 

,047 

,056 

( 

♦ ARRAY  PRQPFRTlfS  ♦ 

array  mass  (KG) 

133. 4 

133,4 

133,7 

137.2 

140.8 

144.4 

ARRAY  WEIGHT  (I.B) 

293.4 

293.4 

294,  J 

301  ,9 

309,8 

317,7 

CENTER  OF  gravity  (IN) 

340.6 

340,6 

340,2 

335,5 

331.0 

326,7 

RLANKFT  TENSION  (Lfi) 

3,00 

3,00 

3.19 

5.66 

8,65 

12,75 

MOMENT  OF  INERTIA  H 

,5550*06 

,5554+08 

,5560+06 

,5631+08 

,5703+08 

,5774+08 

moment  of  inertia  12 

,9096+06 

,9096+06 

,9097+06 

,9120+06 

,9147+06 

.9177+06 

SPECIFIC  POWER  (KW/KG) 

,075 

,075 

,075 

.075 

,071 

,069 

SPECIFIC  WEIGHT  (KG/KW) 

13,3 

13.3 

13,4 

13,7 

14.1 

14,4 

• BOOM  properties  * 

DIAMETER  (IN) 

6.44 

8.44 

8,57 

9,90 

11,08 

12.15 

El  (L8-1N.S0) 

,23742+07 

.23742+07 

,25228+07  , 

45028+07 

,70636+07 

.10212+08 

ROOT  spring  (LB-IN/RAp> 

,4409+05 

,4409+05 

,4615+05 

,7126+05 

,9988+05 

.1317+06 

BUCHLING  capability  RATIO 

7,60 

7,60 

7.56 

7,12 

6,72 

6.35 

strength  CAPARILITY  ratio 

2.01 

2.01 

2.10 

3,21 

4,44 

5,78 

• CANNISTER  properties  * 

HEIGHT  (IN) 

51.59 

31,39 

31.60 

53,60 

55 , 75 

37,52 

diameter  (IN) 

9,96 

9,96 

10«1  1 

11.69 

13,08 

14,34 

* weights  (LB)  ♦ 

ARRAY 

295,4 

295,4 

294,1 

301.9 

309.6 

317.7 

BOOM 

9.7 

9,7 

10,0 

13,4 

16. a 

20,2 

CANNISTER 

13,5 

13.5 

13,7 

17.9 

22.2 

26,4 

FULL  tensioner 

1,0 

1.0 

1.0 

1,3 

1,5 

1,8 

INTERMEDIATE  TENSIONER 

.9 

,9 

,9 

1 ,0 

1,0 

1,0 

FREQUENCY  INDEPENDENT 

WEIGHTS  (LB) 

blanket  a 

208,0 

SUPPORT  STRUCTURE  a 

2,9 

INTERCONNECT  HARNESS  a 

10.5 

BOX  COVER  a 

9.5 

BOX  HINGE  a 

,0 

COVER  LATCH  a 

2.9 

CPNTATNER  a 

25.3 

hast  TIR  fitting  a 

2,5 

MID  TENSION  HECHANISM  a 

,05 

CONT  ex  CRUISE 

LATCH  a 

2.0 

CONT  8X  CVR  CR  LATCH  « 

.4 

CONT  BX  deploy  device  a 

1.2 

CONT  «K  launch 

LATCH  ■ 

.1 

GUIDE  WIRE  TENSIONER  a 

2.8 

ORIGINAL  PAGE  LS 
OF  POOR  QUALITYi 


ARRAY  TYPE  LMSC  FOLOOUT 


ARRAY  WIDTH  R 5, SO  N 


POWER/WINS  ■ 10,0  HW 

ARRAY  LENfSTM  m 18, SS  M ASPECT  RATIO  « 3,33  BLANKET  AREA  ■ ,15625+06  IN*80  BLANKET  WEIGHT  ■ 20fi,0  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


/«**«  • 

minimum 

FREQUENCY 

H? 

,029 

,029 

,029 

,03B 

,007 

,056 

**++« 

torsional 

FREQUENCY 

M? 

.086 

,086 

,006 

,061 

,076 

,091 

• *«  *« 

BENDING 

FREQUENCY 

HZ 

,029 

.029 

.029 

,03B 

.007 

,056 

• ARRAY  PROPERTIES  • 


APRAV  MASS  (KG) 

132,8 

132.8 

132,8 

135,2 

158.2 

181.2 

ARRAY  weight  (LB) 

291,8 

291,8 

291  ,8 

297.5 

308,1 

310.7 

CF*jTER  of  gravity  (IN) 

309,7 

309,7 

309,7 

306.1 

302,8 

298,9 

pLANKFT  tension  (LB) 

3.00 

3.00 

3,00 

5,15 

8,05 

11,59 

MOMENT  OF  INERTIA  11 

,8561+06 

,8561+08 

,8561+00 

,86O8f08 

,8651+08 

,8697+08 

moment  of  inertia  12 

,1096+07 

,1098+07 

,1096+07 

,1100+07 

,1103+07 

,1106*07 

SP^CIEIC  POWER  (KW/K6) 

,076 

,076 

,076 

,078 

,072 

.071 

SPECIFIC  weight  (KC/KW) 

13,2 

13,2 

13.2 

13.5 

13,8 

18,1 

• BOOM  PROPERTIES  ♦ 

diameter  (TM) 

8,08 

8,08 

8.08 

9,21 

10.31 

11,30 

El  OB-IN-SR) 

,19503+07 

,19585+07 

,19583+07 

,33717+07 

,52887+07 

,76339+07 

ROOT  SPRING  (LB-IN/RAP) 

,3816+05 

,3816+05 

,3816+05 

,5736+05 

,8035+05 

,1059+06 

ruckling  capability  ratio 

7.27 

7,27 

7,27 

6.83 

6.81 

6,03 

STPENOTH  CAPARILITY  RATIO 

1,93 

1,95 

] ,93 

2,87 

3,98 

5,20 

* CANNTSTeR  PROPERTIES  * 

- 

HEIGHT  (IN) 

29,15 

29.15 

29.15 

31.00 

32.86 

58.52 

DIAMETER  (IN) 

9,89 

9,89 

9,89 

10.87 

12.16 

13.38 

* WEIGHTS  (LR)  * 

ARRAY 

291,8 

291.8 

291,8 

297,5 

308,1 

310,7 

BOOM 

6.0 

8,0 

8,0 

1(1,6 

13.2 

15,9 

CANNISTER 

12.0 

12.0 

12.0 

15.5 

19,1 

22,7 

FULL  tensioner 

1,0 

1.0 

1 ,0 

1*2 

1.5 

1,7 

INTERHEOIATE  TENSIONER 

.9 

.9 

.9 

1,0 

1.0 

1.0 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

blanket  « 

206.0 

SUPPORT  structure  * 

2.9 

INTERCONNECT  HARNESS  • 

10,3 

ROY  COVER  ■ 

9,5 

BOX  hinge  b 

.1 

COVER  LATCH  a 

2.9 

container  « 

26,8 

HAST  TIP  FITTING  * 

2.3 

MID  TENSION  MECHANISM  « 

.03 

C'^NT  BX  CRUISE 

LATCH  ■ 

2.6 

CONT  BX  CVR  CR  LATCH  » 

,8 

CONT  BX  deploy  device  a 

1.2 

CONI  RX  LAUNCH 

LATCH  ■ 

.1 

GUIPF  HIRE  TENSIONER  « 

2.7 

E-19 


*RR*V  TVPE  L‘<8C  FOlOf'UT  POWER/Wl'Nf,  « 10,0  KW  ARRAY  WIDTH  « 6,00  H 

ARRAY  length  * 16,00  M ASPECT  PATIO  » 2,00  BLANKET  AREA  ■ ,15625+06  IN-SO  BLANKET  WEIGHT  a 200,0  LB 


fREOUENCY  DEPENOENT  PARAMETERS 


*****  MINIMUM  FREOUENCY  HZ  ♦♦♦*♦ 

,030 

,030 

,030 

.030 

.047 

.056 

♦***♦  torsional  EREOUENCV  HZ  *+♦♦♦ 

.043 

.043 

,043 

,053 

,067 

,080 

BENDING  FffEOUENCV  HZ  ♦+**♦ 

,030 

.030 

,030 

.038 

,047 

.056 

1 

♦ 4RRAV  PRQPPRTTfS  ♦ 

ARRAY  MASS  (KG) 

131.8 

131.0 

131,6 

133.9 

136.4 

130,9 

ARRAY  weight  tLB) 

200.0 

290,0 

290,0 

294.5 

300,1 

305,7 

CfcNTER  OF  GRAVITY  flN] 

263,8 

203,8 

263,0 

201,3 

270,2 

275,2 

blanket  TENSION  (LB) 

3.0U 

3.00 

3,00 

4,72 

7,36 

10,62 

MOMENT  OE  inertia  IJ 

,3013+06 

,3013+00 

,3613+00 

,3039+06 

,3870+00 

.3901+08 

MOMENT  OF  INERTIA  12 

,1305+07 

,1305+07 

.1305+07 

,1307+07 

.1311+07 

,1314+07 

SPECIFIC  POWER  (KW/KG) 

,076 

,076 

,076 

.075 

.073 

.072 

SPECIFIC  WEIGHT  (KG/KW) 

13.2 

13.2 

13.2 

13.4 

13,6 

13.9 

♦ ROOM  properties  * 

diameter  (IN) 

7,70 

7,70 

7,70 

0.63 

9,65 

10,56 

El  CLR-TN.SR> 

,16430+07 

,16430+07 

,16430+07 

.25907+07 

,40562+07 

.58506+07 

ROOT  SPRING  (LB-IN/RAD) 

,3346+05 

,3345+05 

.3345+05 

,4706+05 

,6591+05 

,060 1+05 

RiirKLTNG  capability  Ratio 

6.R6 

6,96 

6,96 

6.57 

6.13 

5,75 

strength  capability  ratio 

1,05 

1.05 

1*05 

2.59 

3.60 

4,70 

• CANNISTER  PROPERTIES  ♦ 

HEIGHT  (IN) 

27.25 

27,25 

27.25 

28.70 

30,47 

32.01 

diameter  (IN) 

9,08 

9,00 

9,00 

10.10 

11.39 

12,48 

* weiGMTS  (L8)  ♦ 

ARRAY 

290.0 

200,0 

290,0 

294,5 

300.1 

305.7 

BOOM 

6,8 

6,8 

6,6 

8,5 

10.6 

12.7 

CANniSTER 

10,9 

10,9 

10.9 

13.5 

16,7 

19,9 

FULL  tensioner 

1.0 

1.0 

1,0 

1.2 

1.4 

1.7 

intermediate  tensioner 

,0 

1,0 

1.0 

1.0 

freouency  independent 

WEIGHTS 

<LB) 

BLANKET  • 

. 

208,0 

SUPPORT  structure  m 

2.9 

interconnect  harness  It 

10,3 

BOX  COVER  « 

•»..5 

BOX  HINGE  • 

• 1 

COVER  LATCH  » 

2.8 

CONTAINER  X 

27,5 

mast  tip  FITTING  ■ 

2.3 

MID  TENSION  MECHANISM  x 

.03 

CONT  flX  CRUISE 

LATCH  • 

2,6 

CONT  BX  CVR  CR  LATCH  o 

.4 

CONT  RX  deploy  DEVICE  « 

1,2 

CONT  BX  LAUNCH 

LATCH  ■ 

,1 

GUIDE  WIRE  tensioner  b 

2,6 

OEJGINAL  PAGE  IS 
OP  POOR  QUALITY 


ARRAY  TYPE  LHSC  fOtOOUT 


ARRAY  WIDTH  ■ 3,00  H 


ARRAY  LENSTH  « «3,00  M 


POWER/wINQ  « 12. S KW 

ASPECT  RATIO  ■ l«,00  BLANKET  AREA  • ,19551+06  INg.80  BLANKET  WEIGHT  * 260,0  LB 


*♦♦**  HINIHUV  FREQUENCY  HZ  *♦♦♦* 

*♦♦♦♦  TORSIONAL  FREQUENCY  HZ 

*****  BFNDING  frequency  HZ  •♦♦♦♦ 


♦ ARRAY  PROPERTIES  ♦ 

ARRAY  MASS  CKO 
ARRAY  WEIGHT  (LB) 
center  of  gravity  (IN) 
BLANKET  TENSION  (LB) 
moment  of  inertia  II 
MOMENT  OF  INERTIA  12 
SOECIFIC  POWER  (KW/KG) 
SPECIFIC  WEIGHT  (KG/Kw) 


•+  BOOM  PROPERTIES  * 

OTamfteR  (IN) 

N5  El  (LB*IN«30) 

° BOOT  SPRING  CLBwIN/RAD) 

RUCKLING  capability  RaTIO 

strength  capability  Ratio 


• CANNISTER  properties  • 
height  (IN) 

OIAMETEfi  (IN) 


♦ weights  (LB)  ♦ 

ARRAY 

BOOH 

CANNISTER 
FULL  tensioner 
INTERMEDIATE  TENSIONER 


blanket  » 260,0 

BOX  COVER  * 11,8 

container  • 2«,B 

CDNT  bx  cruise  latch  • ,0 

COM  BX  LAUNCH  LATCH  ■ .1 


FREQUENCY  DEPENDENT  PARAMETERS 


,017 

,019 

.026 

.056 

,007 

,055 

,105 

,115 

.irfl 

,230 

.296 

,359 

,017 

.019 

,020 

,036 

,007 

.055 

179,6 

163.1 

201,0 

220.0 

239.0 

258.0 

595.0 

002,6 

003,0 

083.9 

525.7 

566.0 

716,0 

711.7 

691,7 

670,9 

660,3 

60,7,6 

3,00 

5.69 

B.30 

to. 75 

23,05 

33.19 

.5253+09 

,3296+09 

,5521+09 

,3750+09 

,3960+09 

.0220+09 

,587R«06 

,5680+06 

.5893*06 

,5912+06 

,3935+06 

.5960+06 

.070 

.066 

.062 

.057 

.052 

.006 

10,0 

10.6 

16,1 

17,6 

19.1 

20.7 

12,25 

12,92 

15.91 

16,07 

20.77 

22,88 

,10550+06 

,13032+08 

,29960+ne 

.50506+06 

,67060+06 

,12622+09 

,1350+06 

.1581+06 

,2950+06 

,0620+06 

,6572+06 

,8700+06 

9,03 

9,01 

9,51 

9.21 

9,08 

6,93 

2.16 

2.51 

0,59 

6,05 

6.63 

10.66 

56.60 

57,69 

62.63 

66,66 

70,65 

70,13 

10,06 

15,20 

16,77 

21.60 

20.51 

27.00 

595,0 

002.6 

005.0 

085.9 

525,7 

566,0 

02,6 

07,5 

72,1 

97,2 

122,9 

109,1 

29,9 

32,9 

08,1 

63.0 

70,9 

90.6 

1.0 

1.1 

1.5 

2.0 

2,6 

3.5 

.9 

,9 

1 .0 

1.0 

1,0 

Kl 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

SUPPORT  structure  a 

5,1 

interconnect  harness  a 

12.9 

BOX  HINGE  « 

.0 

COVER  LATCH  a 

1.3 

MAST  TIP  fitting  a 

1,9 

MID  tension  mechanism  a 

.02 

CDNT  ex  CVR  C.R  LATCH  a 

.0 

CONT  BX  DEPLOY  DEVICE  a 

,0 

GUIDE  WIRE  TENSJONFR  a A, 6 
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TYPE 

LM8C 

FOLOOUT  POWER/WINC  a 12,5  KM 

ARRAY 

WIDTH  a 

3,50  M 

*«04Y  length  a 

36.00 

M 

aspect  ratio  • 10.20  blanket  area  » 

,19531+06  IN-SQ 

BLANKET 

weight  b 

260 

PInTmum  FREOUENCV  H2  *♦♦♦♦ 

FREQUENCY 

,019 

DEPENDENT 

.019 

parameters 

,020 

,038 

,047 

,055 

**♦♦♦  torsional  FREQUFNCY  H2  ***$♦ 

,082 

.080 

,127 

.171 

,215 

,260 

BENOTNG  frequency  hi  ***** 

,019 

,019 

,020 

,030 

,047 

,055 

* array  properties  * 

array  HASS  (KG) 

1T2.3 

173.0 

186,0 

199,1 

212.5 

226.0 

ARRAY  WEIGHT  (LB) 

379,1 

3B0.6 

409,1 

438.1 

467,4 

497,2 

CENTfR  OF  GRAVITY  (IN) 

616,3 

617,5 

601,0 

508,1 

• 575,9 

564,9 

BLANKET  TENSION  (LB) 

5,00 

3.16 

7,1  1 

12.65 

19,76 

28.45 

moment  of  inertia  11 

,2313+09 

,2319+09 

, 2429+09 

.2540+09 

,2654+09 

,2769+09 

moment  of  tnertia  IJ 

•5268+06 

,5269*06 

,5266+06 

,5307+06 

.5334+06 

,5367+06 

specific  power  (KW/KG) 

,073 

.0  72 

,067 

,063 

,059 

.055 

specific  weight  (KC/KW) 

13.8 

13.8 

14,9 

15,9 

17,0 

18,1 

• BDOM  PROPERTIES  * 

OIAHETER  (IN) 

11,32 

11,47 

14,10 

16,34 

18,34 

20,16 

ET  (L0-IN-SO) 

,76720+07 

,80907+07 

.18482+08 

,33360+06 

,52921+00 

.77370+06 

ROOT  spring  (LB*IN/RA0) 

,1063+06 

,1106+06 

,2055+06 

,3200+06 

,4523+06 

,6014+06 

RUCKLING  capability  RATIO 

9,10 

9.09 

8,87 

8,66 

8,43 

8,19 

strength  capability  Ratio 

2,07 

2,15 

3.80 

5.66 

7,66 

9,76 

♦ cannister  properties  ♦ 

HEIGHT  (IN) 

09,85 

50,10 

54.44 

58.14 

61  ,44 

64.45 

diameter  (IN) 

13,35 

13,53 

16.63 

19.28 

21  ,64 

23,79 

♦ weights  (L0)  * 

array 

379,1 

380.6 

409,1 

438,1 

467,4 

497.2 

BOOM 

31.3 

32.1 

48,5 

65,2 

62.1 

99,3 

cannister 

25.2 

25.9 

37,6 

49,4 

61.2 

73,2 

FULL  TENSIONER 

1.0 

1.0 

1.4 

1,0 

2.3 

3,0 

intermediate  TENSIONER 

.9 

,9 

1,0 

1,0 

1.0 

1.1 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(L6) 

blanket  a 

260,0 

SUPPORT  STRUCTURE  a 

3.1 

INTERCONNECT  harness  a 

12.9 

BOX  COVER  a 

11,6 

BOX  HINGE  a 

,0 

COVER  LATCH  a 

1.3 

container  a 

25,6 

MAST  TIP  FITTING  a 

1,9 

mid  TENSION  mechanism  a 

,02 

CONT  BV  CRUISE 

latch  a 

,0 

CONT  Bx  cvR  fR  Latch  a 

.0 

CONT  RX  deploy  device  a 

.0 

CONT  RX  LAUNCH 

LATCH  a 

• 1 

GUIDE  WIRE  TENSIONER  a 

4.1 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 
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ARRiy  type  I.H5C  FOLOOUT  POWER/WINS  ■ 12,5  KW  ARRAY  WIDTH  m i|,00  M 

ARRAY  LENGTH  • 31,50  M ASPECT  RATIO  « 7,88  BLANKET  AREA  ■ ,lR531+06  IM*SQ  BLANKET  WEIGHT  B 260,0  LB 


MINIMUM  FREQUENCY  H? 

FREQUENCY 

,020 

dependent  parameters 
.020  .028 

,036 

,047 

.056 

♦♦♦♦♦  torsional  frequency  HZ  ♦♦♦♦♦ 

,066 

,066 

,0^8 

.131 

.165 

,li99 

***AA  BENDING  FREQUENCY  HZ  ***♦♦ 

,020 

.020 

.028 

.038 

,047 

,056 

f 

♦ ARRAY  PROPF*?TI^S  * 

ARRAY  HASS  (KG) 

167,6 

167,6 

176,5 

186,0 

196.3 

206,4 

ARRAY  WEIGHT  (LB) 

366.6 

368,6 

368,4 

010,0 

431.9 

454.1 

center  of  gravity  (IN) 

500. 1 

500.1 

532,8 

521.8 

1 r,o6 

511.6 

602.3 

blanket  tension  (LB) 

S.OO 

3,00 

6.22 

17,29 

24,89 

MOMENT  OF  inertia  11 

,1733*09 

,1735*09 

,1788+09 

,1948+09 

,1909*09 

,1971*09 

MOMENT  OF  Inertia  12 

,6875*06 

,6875*06 

,6890*06 

,6919*06 

,6950*06 

,6987*06 

SPECIFIC  POWER  (KW/KG) 

,075 

,075 

,071 

,067 

,064 

.061 

SPECIFIC  WEIGHT  (KG/KW) 

15, « 

13.4 

14,1 

14.9 

IS. 7 

16,5 

• ROOM  PROPERTIES  * 
OIAHETER  (IN) 

10,57 

10,57 

12,71 

14,72 

16.50 

18,13 

ei  (LB»TN-SO) 

.S833«*07 

.$8330*07 

♦12225*08 

,21967+08 

.34699+06 

,50512*08 

ROOT  SPRING  (L0-TN/R4O) 

.8653*05 

,8653+05 

,1507+06 

,2339+06 

.3296+06 

,4368+06 

RUCKUNG  capability  RaTIO 

6,79 

8,79 

8.52 

6,23 

7,94 

7,64 

strength  capability  Ratio 

1.97 

1.97 

3.32 

0,96 

6.80 

8,73 

* CANNI3TER  properties  • 

HEIGHT  (IN) 

<14,72 

44.72 

48.26 

51,57 

54,51 

ST. 19 

niAMETER  (IN) 

12, «7 

12,07 

15,00 

17,37 

19.47 

21,39 

♦ WEIGHTS  (LB)  * 

ARRAY 

366.6 

36B.6 

388,4 

410.0 

431.9 

454,1 

BOOM 

23,9 

23,9 

34.5 

46.3 

58,2 

70.2 

CANNISTER 

21.7 

21.7 

30,0 

39.9 

49,4 

59,0 

FULL  tensioner 

1.0 

1,0 

1.3 

1.7 

2,2 

2.7 

intermediate  tensioner 

.9 

1.0 

1,0 

1.0 

1.0 

FREOUFNCY 

independent 

weights  (LB) 

blanket  ■ 

260,0 

SUPPORT  STRUCTURE  ■ 

s.l 

interconnect  HARNESS  ■ 

12.9 

BOX  COVER  « 

11,8 

SOX  HINGE  « 

.0 

COVER  LATCH  a 

1.3 

CONTAINER  « 

26.3 

HAST  TIP  FITTING  ■ 

1.9 

HID  TENSION  mechanism  a 

.02 

CONT  BX  CRUISE  LATCH  » 

.0 

CONT  BX  CVR  CR  LATCH  ■ 

,0 

CONT  Rx  deploy  device  « 

.0 

CONT  ax  LAUNCH  LATCH  ■ 

.1 

GUIDE  WIRE  tensioner  a 

3,6 

4RSAY  TYPE  tHSC  FOLOOUT  POWER/WINS  » 12,5  KH  ARRAY  WIDTH  ■ «,50  H 

array  length  ■ 28,00  M ASPECT  RATIO  ■ 6,22  BLANKET  AREA  a ,19531+06  IN-80  BLANKET  WEIGHT  b 260,0  LB 


FREGUENCY  DEPENDENT  PARAMETERS 


«««*«  HTNI«(JH  FREQUENCY  H?  ♦♦♦♦♦ 

,021 

,021 

,028 

,038 

,097 

,056 

*♦»♦*  torsional  frfOUENCV  HZ  ♦***♦ 

,057 

.057 

,078 

.105 

.131 

.158 

*****  BENDING  FREQUENCY  HZ  ***** 

.021 

,021 

,028 

.038 

,097 

• 056 

P 

* aRPAV  PP0»EPTrE8 

ARRAY  mass  (KG) 

167,7 

167,7 

173,8 

101.5 

189,2 

197,1 

ARRAY  WFIGHT  (LB) 

369,0 

369,0 

382,9 

599.3 

916,3 

933.6 

CENTER  OF  gravity  (IN) 

978,2 

976,2 

971,0 

962.9 

959.5 

997,1 

blanket  tension  <LB) 

3,00 

3.00 

5,53 

9,09 

15.37 

22.13 

HO-ENT  OF  TNFRTIA  11 

,1359+09 

,1359+09 

,1387+09 

,1922+09 

,1958+09 

,1993+09 

MOMENT  OF  INERTIA  12 

,9053+06 

,9052+06 

,9070+06 

.9100+06 

.9139+06 

,9176+06 

SPFCIFIC  POWFR  (KW/KG) 

.075 

,075 

,072 

.069 

,066 

,063 

SPECIFIC  WEIGHT  (KG/kwI 

13, « 

13.9 

13.9 

19,5 

15.1 

15,8 

• BOOM  PROPCfiTIES  * 

DIAMETER  (IN) 

9,96 

9.96 

11.62 

13,99 

15,06 

16,53 

ET  (L8-TN-SQ) 

,95978+07 

,95978+07 

,85350+07 

,15293+08 

,29089+06 

,39970+06 

RnriT  spring  (LB»IN/RAD) 

,7?36+o5 

,7238+05 

,1151+06 

,1763+06 

,2507+06 

,3315+06 

R'irKLTNG  capability  RATIO 

8.52 

8,5? 

8.29 

7,89 

7.59 

7,20 

STRENGTH  capability  RaTIO 

1,87 

1.87 

2.91 

9,90 

6.09 

7.60 

* CANnjSTFR  PRnPERTIFS  ♦ 
HEIGHT  (IN) 

90,66 

90.68 

93,93 

96,9^ 

99,11 

51.53 

DIAMETER  (IN) 

11.75 

11,75 

13,71 

15,87 

17.77 

19,51 

* weights  (LB)  ♦ 

ARRAY 

369,0 

369,0 

382,9 

399,3 

916,3 

933.6 

BOOM 

18,8 

18,8 

25,6 

39,3 

43.1 

51,9 

CANNISTER 

19,0 

19,0 

25. 3 

33,2 

41.0 

96.9 

FULL  tensioner 

1,0 

1.0 

1.2 

1.6 

2,0 

2.5 

intermediate  tensioner 

.9 

.9 

1.0 

1,0 

1,0 

1.0 

FREQUENCY  independent 

WEIGHTS 

(LB) 

blanket  ■ 

260,0 

SUPPORT  STRUCTURE  a 

3.1 

INTERCONNECT  HARNESS  * 

12,9 

BOX  COVER  a 

11,8 

BOX  HINGE  « 

.0 

COVER  LATCH  a 

3,3 

CDNTAtNFR  ■ 

27.6 

MAST  TIP  fitting  a 

2.3 

MIO  TENSION  MECHANISM  a 

.02 

COMT  BX  CRUISE 

LATCH  a 

2.8 

CONT  BX  CVR  CR  LATCH  a 

.9 

CONT  BX  DEPLOY  DEVICE  a 

1.5 

CONT  BX  LAUNCH 

LATCH  a 

.1 

GUIDE  WIRE  tensioner  a 

3.5 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 
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ARPAY  TYPE  LMSC  FOLDOUT  POWER/WiNG  « 12,5  KW  ARRAY  WIDTH  s 5,00  M 

ARRAY  LENGTH  « 25,20  M ASPECT  RATIO  * 5,00  BLANKET  AREA  B .19531A06  IN-SO  BLANKET  WEIGHT  b 2fc0,0  L0 


FREQUENCY 

DEPENDENT  PARAMETERS 

MINIHUM  frequency  HZ  **•♦* 

torsional  frequency  HZ  ***** 

*****  BFNDING  FREQUENCY  HZ  ***** 

.022 

,050 

.022 

,022 

.050 

,022 

,028 

,064 

.020 

• 038 
,086 
.038 

,047 

,108 

,047 

• 056 
.130 
,056 

t 

• ARRAY  PROPERTIES  * 

ARRAY  MASS  (KG) 

ARRAY  WEIGHT  (L0) 

CENTER  OF  GRAVITY  (TN) 
blanket  TENSION  (LB) 

MO'^ENT  OF  INERTIA  H 
moment  of  inertia  12 

SPECIFIC  power  (KW/Kg) 

SPECIFIC  WFIGNT  (KG/KW) 

165,6 

364.2 

431.3 
3.00 

, 1089*09 
,1112+07 
,076 
13.2 

165,6 

364.2 

431.3 
3,00 

.1089+09 

,1112+07 

,076 

13.2 

169,7 

373,4 

4?6,1 

4,98 

,1104+09 

,1114+07 

.074 

13.6 

175,9 

387.0 

419,4 

6,85 

,1125+09 

.1117+07 

.071 

14,1 

162,1 

400.7 

412.8 
13,83 

,1147+09 
.1 121+07 
,069 
14.6 

188.4 
41  4 , 6 
406.6 
19,92 
,1169+09 
.1126*07 
,066 
15.1 

* BOOM  properties  • 

diameter  (IN) 

El  (LB*IN,SO) 

ROOT  SPRING  (LS-IN/RAD) 

RUCKLING  capability  Ratio 
STRENGTH  Capability  Ratio 

9,«4 

,37116+07 

.6165+05 

e,2« 

1.79 

9,44 
.371  16+07 
,6165+05 
8.24 
1 ,79 

10,72 

•6l8Sfl+07 

,9042+05 

7,96 

2.59 

12.40 

,11065+08 

,1399+06 

7,57 

3.93 

13,89 

,17597+08 

,1964+06 

7.19 

5,41 

15,23 

,2S209+06 

,2594+06 

6,82 

7,01 

* CANNISTeR  PRPPFRT1E8  * 
height  (IN) 

DIAMETER  (TN) 

57,00 

11.14 

37,40 

11.14 

. 39,52 
12.65 

42.29 

14,63 

44,74 

16.38 

46,96 

17,98 

* weTCHTS  (L0)  * 

ARRAY 

BOOM 

CANNISTER 
FULL  TENStONER 

intermediate  tensioner 

364.2 
IS. 2 
17.0 
1.0 

.9 

364.2 

15.2 

17,0 

1,0 

.9 

373,4 
19.7 
21. S 
1.2 
1.0 

387,0 

26.3 

28.1 

1.5 

1.0 

400,7 

33.0 

34,8 

1.9 

1.0 

414,6 

39,7 

41,4 

2.4 

1,0 

FREQUENCY 

independent 

WEIGHTS  (LB) 

blanket  « 

260,0 

SUPPORT  structure  « 

3,1 

INTERCONNECT  HARNESS  ■ 

12,9 

POX  COVER  • 

11.8 

BOX  HINGE  « 

,0 

cover  LATCH  a 

3,2 

CONTAINER  1 

LATCH  m 

28.7 

MAST  TIP  PITTING  « 

2.3 

MID  TENSION  MECHANISM  b 

,05 

CONT  BX  CRUISE 

2.8 

CONT  BX  CVR  CR  LATCH  • 

.4 

CONT  HX  deploy  device  a 

1,5 

CONT  HX  launch 

LATCH  ■ 

.1 

GUIDE  WIRF  TENSIONER  a 

3,2 
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TVPC  LM8C 

iRB*Y  UE^GTH  « 2?, 91  M 


FOlOf’UT 

ASPECT  PMIO  « 


POWER/MNB  • 12,5  KW 
«,17  blanket  area  « 


ARRAY  WIDTH  a 5, SO  M 
.19531+06  IN-SO  BLANKET  WEIGHT  ■ 


260,0  LB 


frequency  dependent  parameters 


♦ MIMMgM  FREQUENCY  H? 

.023 

.023 

,028 

.038 

,007 

,056 

♦***♦  torsional  freoufncy  WZ  ***** 

,0U4 

,000 

.055 

.073 

,091 

.110 

*****  RENDING  frequency  HZ  **••♦ 

,023 

,023 

.026 

,038 

,097 

.056 

r 

♦ 4RR4Y  PPOPgRTIfS  * 

ARRAY  HASS  (KG) 

160,0 

160.0 

166,9 

172.0 

177,1 

182.3 

ARRAY  WEIGHT  (L8) 

360.9 

360,9 

367,1 

376,0 

389.7 

001,1 

CFNTER  OF  GRAVITY  (IN) 

392,5 

392,5 

389,? 

383,0 

376,0 

372,7 

blanket  tension  (LB) 

3.00 

3,00 

0.53 

8,05 

12,57 

18.11 

MOHEMT  OF  inertia  Jl 

.S928+0S 

,8928+06 

,9006+06 

,910et08 

,9290+06 

.9035+08 

HOH*NT  OF  INERTIA  12 

,ii«2+or 

,1302*07 

,1300*07 

, 1397+07 

,1352+07 

,1357+07 

SPECIFIC  POWER  (KW/KS) 

.076 

.076 

.075 

,073 

.071 

.069 

SPECIFIC  WEIGHT  (K6/Kw) 

13.1 

15.1 

13.3 

13.8 

10.2 

10,6 

* ROOM  properties  * 

OIAHETLR  (IN) 

8,99 

6,99 

9,97 

11,53 

12.91 

10,1b 

El  (L6-IN.S0) 

,30598+07 

,30598+07 

,06292+07 

,82700+07 

,12965+08 

,1679J+08 

ROOT  SPRING  (LB«IN/RA0> 

.5333+05 

,5333+05 

,7275+05 

,1120+06 

,1577+06 

,2061+06 

RUCKLING  CAPAPILITY  RATIO 

7.97 

7.97 

7,71 

7,28 

6.67 

6,09 

strength  capability  Ratio 

1,72 

1.72 

2.32 

3.53 

0.86 

6.30 

* caNNTSTeR  properties  • 
height  (IN) 

3U.6B 

30.66 

36,30 

36,87 

01,10 

03,20 

diameter  (IN) 

10, 6t 

10,61 

11.77 

13,60 

15,23 

16,70 

* weights  (LB>  ♦ 

ARRAY 

360,9 

360,9 

367,1 

376,0 

389,7 

001.1 

BOOM 

12.6 

12.6 

15.5 

?0,7 

25,9 

31*1 

CANNisTER 

15,3 

15,3 

18.5 

20.3 

30,0 

35,7 

full  tensioner 

1.0 

1.0 

1.2 

1.5 

1.8 

2.2 

intermediate  tensioner 

.9 

.9 

.9 

1.0 

1.0 

1,0 

FREOUENCY  INDEPENDENT 

weights 

(LB) 

blanket  f 

260.0 

SUPPORT  STRUCTURE  ■ 

3.1 

INTERCONNECT  HARNESS  Y 

12.9 

ROK  COVER  a 

11,8 

BOX  HINGE  a 

,1 

COVER  LATCH  a 

3.2 

CONTAINER  a 

?9',9 

mast  tip  fitting  a 

2,3 

MID  TENSION  mechanism  a 

,03 

CONT  nx  CRUISE 

LATCH  a 

2.8 

CONT  sx  CVR  CR  LATCH  * 

.0 

CONT  ax  DEPLOY  DEVICE  « 

1,5 

CDNT  8X  launch 

LATCH  a 

.1 

GUIDE  WIRE  tensioner  a 

3.1 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 
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APRAY  TV*>E  UMSC  FOtOOUT  POWEft/WlNG  ■ 12,5  KW  ARRAY  WIDTH  ■ 6,00  M 

ARRAY  length  b 21,00  M ASPECT  RATIO  ■ 3.50  BLANKET  AREA  • ,19531+06  IN-SQ  BLANKET  WEIGHT  * 260,0  LB 


■ 

FREQUENCY 

DEPENDENT 

parameters 

MINIMUM  FREOUENCY  H? 

,020 

,020 

,028 

.039 

,007 

.056 

T0P5I0NAL  FREQUENCY  HZ  •♦++♦ 

,000 

,090 

,007 

,063 

,079 

,095 

*****  BENDING  FREQUENCY  H?  **♦♦♦ 

.020 

,020 

,029 

.036 

,007 

.056 

* ARRAY  RRORERTIE3  * 

ARRAY  MASS  (KG) 

162. 9 

162,9 

160,9 

169,2 

173,5 

177,9 

ARRAY  WEIGHT  (LB) 

358,5 

358,5 

362,7 

372,2 

381,7 

391,3 

center  of  gravity  UN) 

35R.9 

359,9 

357,7 

352,9 

308,0 

3it3,9 

RLankfT  TENSiaN  (L8) 

5.00 

3,00 

0.15 

7.18 

11,55 

16,60 

MOMENT  OF  INERTIA  11 

,7056+08 

,7056+08 

,7099+08 

,7590*08 

,7690+08 

,7796+06 

MOMENT  OF  INERTIA  I? 

,1595+07 

,1595+07 

,1596+07 

,1601*07 

.1605+07 

,1611+07 

SPeriFIC  POWER  (KW/FG) 

,077 

,077 

.076 

,070 

.072 

,070 

SPECIFIC  WEIGHT  (KO/KW> 

1 3,0 

13.0 

13.2 

13.5 

13.9 

10.2 

♦ BOOM  PROPERTIES  * 

diameter  <TN) 

B.61 

6,61 

9,30 

10,79 

12,06 

13.20 

El  (IB*IN-S0) 

,25662+07 

,25662+07 

.35555+07 

.63056*07 

,99500*07 

.10391+06 

ROOT  SPRING  (LB-IN/RAD) 

.0679+05 

,0670*05 

.5969*05 

,9217+05 

,1292+06 

,1703+06 

hoc<ltng  capability  ratio 

7.70 

7,70 

7,09 

7,02 

6,59 

6,20 

strength  capability  ratio 

1.65 

1 .65 

2,10 

3.20 

0.03 

5.77 

* CAHnTSTFR  properties  ♦ 

, 

height  (TN) 

52.39 

32,39 

33.59 

36,00 

38.12 

00,00 

diameter  UN) 

10,15 

10,15 

11,02 

12.73 

10.25 

15,63 

* weights  (LB)  • 

ARRAY 

356.5 

358.5 

362,7 

372.2 

381,7 

391,3 

BOOM 

10,5 

10.5 

12.0 

16,6 

20.6 

25.0 

r AN^ISTER 

13,9 

13,9 

16,2 

21.2 

26,2 

31,2 

FULL  TENSIONER 

1.0 

1.0 

1,1 

1,0 

1 ,7 

2,1 

INTERMEDIATE  TENSIONER 

.9 

.9 

.9 

1.0 

1 .0 

1.0 

FREQUENCY  INDEPENDENT 

HEIGHTS 

(LB) 

blanket  a 

260,0 

SUPPORT  STRUCTURE  ■ 

3,1 

interconnect  HARNESS  ■ 

12.9 

BOX  COVER  « 

11,8 

BOX  hinge  ■ 

.1 

COVER  LATCH  n 

3.1 

CONTAINER  • 

31.0 

MAST  TIP  FITTING  * 

2,3 

HID  TENSION  mechanism  « 

.03 

CONT  HX  CRUISE 

LATCH  • 

2.8 

fflMT  BX  CVR  CR  LATCH  » 

.0 

CONT  BX  DEPLOY  DEVICE  a 

1.5 

CQNT  BX  LAUNCH 

LATCH  m 

,1 

GUIDE  WIRE  TFNSIONER  a 

2.9 

ARRAY  TYPE  t^SC  FOLDOUT 

POWER/WINQ  « 15, 

0 KW 

ARRAY 

WIDTH  ■ 4,00 

M 

array  length  X 37t«0  M ASPECT 

RATIO  » 9,05 

blanket  area 

» ,23436T06  IN«SQ 

BLANKET  WEIGHT  a 312,0 

LB 

FPEOUENCY 

DEPENDENT  PARAHETFPS 

**♦»*  MINIMUM  FREQUENCY  HZ 

,017 

.019 

,028 

,036 

,047 

,055 

*♦♦**  TORSIONAL  ERFQUFNCY  HZ  ***** 

,0b7 

,076 

.117 

,157 

,196 

.240 

,017 

.019 

,028 

.038 

,047 

,055 

* array  properties  ♦ 

ARRAY  MASS  (KG) 

202,7 

206,8 

222.6 

238,5 

254,7 

271.2 

ARRAY  WEIGHT  (LB) 

445,9 

455,0 

489,7 

524,0 

560.4 

596,7 

CENTER  OF  GRAVITY  (IN) 

656,3 

651,7 

635,5 

621.3 

608,6 

597.1 

RLANKFT  tension  (L8) 

3,00 

3,96 

6,P6 

15,93 

24.69 

35,85 

MOMENT  OF  inertia  11 

,5030+09 

.3070+09 

,3220+09 

,3373+09 

.3528+09 

,3665+09 

MOMENT  OF  inertia  I? 

,B1 74*06 

,8160+06 

,8207+06 

.8242+06 

.8286+06 

,8340*06 

SPECIFIC  POWER  (KW/kg) 

,074 

,073 

.067 

.063 

,059 

.055 

SPECIFIC  WEIGHT  (KG/Kw) 

13,5 

13.6 

14,6 

15,9 

17,0 

18.1 

* BOOM  properties  * 

OIAmeteR  (TN) 

n,50 

12.45 

15,31 

17,74 

19.91 

21,90 

ET  (L6-tN«St)) 

,04280+07 

,11237*08 

,25681+08 

,46375+08 

.73604+06  . 

10766+09 

ROOT  SPRING  (LB*1N/RA0) 

,1140+06 

,1415+06 

.2630+06 

,4097+06 

,5795+06 

,7705+06 

RUCKLING  capability  RATIO 

9.15 

9,09 

B.«7 

6,64 

8,40 

6,14 

strength  capability  Ratio 

1,76 

2.17 

3,65 

5,73 

7,74 

9,66 

* CANNISTFR  properties  ♦ 

height  (IN) 

51.86 

53,28 

56,00 

62.02 

65.60 

68.88 

diameter  (IN) 

13,67 

14,69 

18,06 

20.94 

23,50 

25,84 

• WEIGHTS  (LB)  ♦ 

ARRAY 

445,9 

455,0 

489,7 

524.8 

560.4 

596,7 

O 

BOOM 

34,4 

39,7 

60,1 

80,7 

101,7 

123.0 

CANNISTER 

26,5 

30,2 

44,1 

58,0 

71,9 

86,0 

FULL  TFNSIONEft 

1,0 

1.1 

1.5 

2,1 

2.7 

3.5 

tntermeoiate  tensioner 

,9 

.9 

1.0 

1.0 

1.0 

1,1 

P Q 

^53 

FREQUENCY 

INDEPENDENT 

WEIGHTS  (LB) 

blanket  m 312,0 

SUPPORT  STRUCTURE  ■ 

3.3 

INTERCONNECT  HARNESS  « 

15.5 

P0«  COVER  It  lfl,2 

60y  HINGE  * 

,0 

COVER  LATCH 

8 

1,5 

CONTAINER  ti  50,5 

mast  tip  fitting  a 

1,9 

MID  TENSION 

MFCHANISM  m 

.02 

CONT  px  CRUISE  LATCH  « .0 

CONT  OX  CVR  CR 

Latch  a 

,0 

CONT  BX  DEPLOY  DEVICE  « 

.0 

CONT  BX  launch  latch  ■ ,1 

GUioE  WIRE  Tensioner  a 

4,3 

E-28 


ARHAV  tyre  LHSC  FOLOOUT  POwER/WING  9 15,0  KW  ARRAY  WIDTH  • i(.50  M 

ARRAV  length  « 33,60  M ASPECT  RATIO  • 7,07  BLANKET  AREA  • ,23il38+06  IN-SQ  BLANKET  WEIGHT  ■ 312,0  LB 


EREOUENCr  DEPENDENT  PARAMETERS 


MINIMUM 

FREQUENCY 

HZ 

.018 

,01R 

.028 

,038 

,0«7 

.055 

***** 

TORSIONAL 

FREQUENCY 

HZ 

,057 

,062 

,093 

*125 

,157 

,169 

***** 

BENDING 

FRFQUENCV 

HZ 

♦ *A** 

,016 

,01R 

.020 

,038 

,0A7 

.055 

I 

♦ ARRAY  PROPERTIHS  ♦ 


ARRAY  MASS  (KG) 

201.6 

203,5 

215,8 

228.1 

240.6 

253,3 

ARRAY  WEIGHT  (L8) 

«fl3.5 

447,6 

474,7 

501,8 

529,3 

557,2 

CENTER  OF  gravity  (IN) 

578. « 

576,3 

563.8 

552.5 

542,3 

532,6 

blanket  TENSinw  (LBl 

3,00 

3.54 

7.97 

14,16 

22,13 

31.87 

MOMENT  OF  INERTIA  H 

,2367409 

,236)409 

,2468409 

,2557409 

,2647409 

,2738409 

MOMENT  OF  inertia  12 

,1070407 

,1071407 

,1074407 

,1078407 

,1083407 

,1069407 

SPECIFIC  POWER  (KW/KG) 

,07« 

,074 

.070 

,066 

.062 

,059 

SPECIFIC  WEIGHT  (KG/Kw) 

13, « 

13.6 

14.4 

15.2 

16.0 

16,9 

* 

BOOM  properties  * 

DIAMETER  (IM 

10,91 

11,36 

13,98 

16,19 

18.15 

19.94 

El  (LR-IN-SQ) 

,66339407 

,78439407 

,17856408 

,32115408 

,50766408 

,73962408 

ROOT  spring  (LB-IN/RAD) 

,9529405 

,1061406 

,2002406 

,3110406 

.4385406 

,5814406 

RUCKLING  capability  RaTTO 

6,91 

8.86 

8.57 

0.27 

7.97 

7,65 

STRENGTH  CAPABILITY  RATIO 

1,69 

1,91 

3,41 

5,11 

6,96 

6.93 

* 

canntstfr  properties  ♦ 

height  f*N3 

«7,11 

47,86 

52,16 

55,81 

59,05 

62,00 

OIAMETER  (INI 

12,88 

15.43 

16,49 

19.10 

21,42 

23.53 

* 

weights  (LR)  ♦ 

ARRAY 

443.5 

447,8 

474.7 

501.8 

529,3 

557,2 

BOOM 

27.1 

29,5 

44. S 

59,7 

75,1 

90,6 

CANN18TER 

23,3 

25,1 

36,6 

46,1 

59,6 

71.1 

FULL  TENSIONER 

1,0 

1,1 

1,5 

1,9 

2.5 

3,2 

intermediate  tensioner 

.9 

.9 

1.0 

1.0 

l.O 

1,1 

FREQUENCY  INDEPENDENT 

weights 

(LB) 

blanket  ■ 

* 

312.0 

SUPPORT  STRUCTURE  a 

3.3 

interconnect  HARNESS  a 

15,5 

BOX  cover  ■ 

14.? 

BOX  HINGE  » 

,0 

COVER  LATCH  B 

3.7 

container  ■ 

31.1 

MAST  TtP  FITTING  a 

2.4 

MID  TENSION  MECHANISM  a 

,02 

CONT  BX  CRUISE 

LATCH  a 

2.8 

CONT  BK  CVR  CR  LATCH  a 

.4 

CONT  BX  deploy’ DEVICE  * 

1,7 

CONT  BX  LAUNCH 

LATCH  a 

.1 

GUIDE  WIRE  Tensioner  a 

3,9 

E-29 


array 

TYPE 

LHSC 

foldout 

POWER/WING  a 15,0  KW 

ARRAY 

width  a 

5,00  M 

ARRAY  length  « 

30. 2d 

M 

aspfct  ratio  b 

6,05  BLANKET  AREA  s 

.23038+06  IN*8Q 

BLANKET 

WEIGHT 

312.0  LB 


FREOUENCY  dependent  PARAMETERS 


««**« 

minimum 

FREQUENCY 

HZ 

AAAA9 

,019 

,019 

,028 

,038 

,0«7 

.055 

* A 

TORSIONAL 

frequency 

HZ 

,oa9 

,051 

.076 

,102 

,126 

,154 

**  **« 

ftENDlNG 

frequency 

HZ 

,019 

,019 

,028 

*038 

,047 

.055 

$ ARRAY  PROPERTIES  ♦ 


ARRAY  MASS  (KG) 

198,4 

199,0 

206.6 

218,7 

228,6 

238,7 

ARRAY  WEIGHT  (LB) 

436,5 

437, B 

459,4 

461,1 

503.0 

525.2 

CENTER  OF  GRAVITY  (IN) 

521  ,9 

521,3 

511,0 

501,7 

493,0 

484,9 

blanket  tension  (L6) 

3,00 

3,19 

7,17 

12,75 

19.92 

26.68 

MOf'ENT  OF  inertia  ll 

.IB92+09 

,1896+09 

,1950+09 

,2005+09 

,2060+09 

,2116+09 

MOMENT  DF  inertia  12 

,1315*07 

,1315+07 

,1319*07 

,1323+07 

,1329*07 

,1336*07 

SPECIFIC  POWER  (KW/KG) 

,076 

,075 

,072 

,069 

,066 

.063 

SPECIFIC  WEIGHT  (KG/Kw) 

13.2 

13.3 

13,9 

14,6 

15.2 

15.9 

• BOOH  properties  * 

diameter  (IN) 

10,34 

10, 5U 

12,89 

L4.92 

16.71 

16.35 

FI  (L8-TN-SD) 

.53517*07 

,56675+07 

,12912+oe 

,23161+08 

,36514+06 

.53054+08 

ROOT  spring  (LB-IN/RAD) 

,6111*05 

, 6490+05 

,1570+06 

.2434+06 

,3424+06 

,4532+06 

BUCKLING  capability  Ratio 

8.67 

6.65 

0.29 

7,94 

7,59 

7,24 

stpength  capability  Ratio 

1.62 

1 

1 ,70 

3,05 

4,60 

6,29 

8,11 

♦ CANNTSTFR  properties  ♦ 

HFIGHT  (IN) 

43.26* 

43.52 

47,46 

50,60 

53,77 

56,47 

diameter  (IN) 

12.20 

12.39 

15,21 

17,60 

19,72 

21.65 

* WEIGHTS  (LP)  • 

ARRAY 

436,5 

437,0 

459,4 

481,1 

503.0 

525.2 

BOOM 

21,9 

22.6 

34.1 

45.6 

S7,3 

69,1 

CANNI3TFR 

20,7 

21.3 

31,0 

40,7 

50,4 

60.1 

FULL  TF.N3T0NER 

1.0 

uo 

1.4 

1,6 

2.4 

3.0 

intermediate  tensioner 

.9 

,9 

1.0 

1,0 

1*0 

1,1 

FREOUENCY  independent  WEIGHTS  CL8) 


BLANKET  » 312,0 
RDY  COVER  n ltt,2 
CONTAINER  « 32,2 
CONT  px  CRUISE  LATCH  a 2,8 
CONT  8X  LAUNCH  LATCH  a ,t 


SUPPORT  structure  * 3,5 
BOX  HINGE  P .0 
MAST  TIP  fitting  a 2.« 
CONT  8X  CVR  CR  LATCH  a ,0 
GUIDE  WIRE  tensioner  a 3,T 


interconnect  harness  a 15,5 
COVER  LATCH  B 3,7 
MID  TENSION  mechanism  a ,03 
CONT  BX  DEPLOY  DEVICE  « 1.7 


ARRAY 

TYPE 

LH8C 

FOLOOUT 

POWER/WING  « 15.0  KW 

ARRAY 

WIDTH  R 

5,50  M 

ARRAY  length  r 

27. R9 

H 

ASPECT  RATIO  • 

5,00  BLANKET  AREA  « 

.PSASBtOS  INwSO 

BLANKET 

WEIGHT  ■ 

312 

/***,«  hinI-UM  frequency  HZ  ♦♦♦•* 

FREQUENCY 

,019 

dependent 

,019 

parameters 

,028 

,038 

,047 

.055 

*♦♦♦*  TORSIONAL  frequency  HZ  ***** 

,043 

.043 

.064 

,086 

,107 

,129 

*****  BFMdIng  frequency  »7  ***** 

,019 

.019 

.0  28 

.038 

,047 

.055 

* ARRAY  PROOERTIFS  * 

ARRAY  MASS  (KR) 

196.1 

196.1 

203,9 

212.0 

220.2 

228.4 

502. 5 

ARRAY  WEIGHT  (LR) 

All. 5 

431,5 

446.6 

466.4 

484,3 

center  of  gravity  (IN) 

075,2 

475.2 

467,1 

459,3 

‘ 452,0 

445,0 

blanket  tension  (LB) 

3,00 

3,00 

6.52 

11,59 

18.11 

26.07 

moment  of  INFRTIA  11 

,1549+09 

, 154R  + 09 

,1563+09 

,1618+09 

,1654+09 

,1690+09 

MOMENT  OF  inertia  13 

,1597+07 

,15S7+(I7 

,1591+07 

,1596+07 

,1602+07 

,1609+07 

SOFCIFIC  POWER  (RW/KGJ 

,076 

,076 

.074 

.071 

.068 

,066 

SPECIFIC  WEIGHT  (KG/Kw) 

13.1 

13.1 

13,6 

14.1 

14,7 

15,2 

* BOOM  PROPERTIES  * 

OIAmfifr  (IN) 

9,85 

9.85 

11.98 

13,86 

15,52 

17.03 

El  (l.B*IN,SQ) 

,04096+07 

,44096+07 

,96459+07 

.17270+08 

,27175+08 

,39409+08 

ROOT  SPRING  (LB*1N/RA0) 

,7015+05 

,7015+05 

,1262+06 

,1953+06 

,2744+06 

,3626+06 

ruckling  CAPABILITY  PATIO 

9.44 

8.44 

6.04 

7.65 

7,26 

6.89 

STRENGTH  CAPABILITY  RATIO 

1.56 

1.56 

2,74 

4,16 

5,71 

7.39 

* CANNISTER  PROPERTIES  ♦ 

height  UN) 

40,07 

40,07 

43,58 

46,68 

49,43 

51.92 

diameter  (IN) 

11.63 

11.63 

14,14 

16,55 

18.32 

20,10 

♦ weights  (LB)  ♦ 

ARRAY 

431.5 

431.5 

448,6 

466.4 

484,3 

502,5 

BOOM 

la.t 

16,1 

26,6 

35.6 

44,9 

54.1 

CANNISTER 

18.6 

16.6 

26,7 

35.0 

43,3 

51,7 

FULL  tensioner 

1.0 

1,0 

1.3 

1.7 

2,2 

2.8 

TNTFRHEOIATE  tensioner 

.9 

.9 

1.0 

1.0 

1.0 

1,1 

FREQUENCY  INDEPENDENT  WEIGHTS  (tai 


blanket  « 

312.0 

SUPPORT  structure  s 

3.3 

interconnect  harness  b 

15,5 

BOX  COVER  « 

14.2 

BOX  HINGE  * 

.1 

COVER  LATCH  b 

3,6 

CONTAINER  « 

33,3 

MAST  TIP  fitting  *) 

2.4 

HIO  TENSION  MECHANISM  n 

.03 

CONT  BX  CRUISE  LATCH  b 

2.8 

CONT  DX  CVR  CR  LaTCH  b 

.4 

CONT  BX  DEPLOY  DEVICE  » 

1.7 

CONT  BX  1 AUNCN  latch  b 

.1 

GUIDE  WIRF  tensioner  ■ 

3.4 
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ARRAY  TYRE  LM$C  EOLOOUT  POWER/WINS  ■ 15.0  KW  ARRAY  WIDTH  « 6.00  M 

ARRAY  UENGTH  ■ 25.20  H ASPECT  RATIO  • 0,20  BLANKET  AREA  ■ .23036^06  1N*SR  BLANKET  WEIGHT  H 312.0  L6 


FREQUENCY  DEPENDENT  PARAMETERS 


*****  MIvr«UM  FREQUENCY  HZ  ♦*•** 

,020 

,020 

,028 

,058 

,007 

.055 

*****  TORSIONAL  FREQUENCY  HZ  ***** 

,039 

,039 

,055 

,073 

,092 

.111 

*****  bending  frequency  HZ  ♦♦♦** 

,020 

,020 

.026 

,038 

,007 

.055 

• ARRAY  PROPERTIES  ♦ 

ARRAY  MASS  (KG) 

19i|,5 

190,5 

200.0 

207.2 

210,0 

220.9 

ARRAY  WEIGHT  (LB) 

R27.9 

027,9 

OUQ  ,8 

055.7 

070,7 

065,9 

center  of  GRAVITY  (IN) 

036,1 

036.1 

030  ,0 

023.0 

017,1 

011.2 

blanket  tension  (LB) 

3,00 

3.00 

5.97 

10.62 

16,60 

23,90 

MOMENT  OF  INFRTIA  11 

.1292*09 

,1292+09 

,13)3+09 

,1337*09 

,1361*09 

,1365+09 

MOMENT  OF  INFRTIA  12 

. 1865*07 

,1885*07 

,1689*07 

,1895*07 

,1901*07 

,1909*07 

SPECIFIC  POWER  (KW/K6) 

,077 

,077 

,075 

.072 

,070 

,068 

SPECIFIC  WFICHT  (KG/KW) 

u.o 

J3,0 

13,0 

13.8 

10.3 

10,7 

* BOOM  PROPERTIES  * 

DIAMETER  (IN) 

9,03 

9.03 

11,21 

12.97 

1«,52 

15.95 

El  (LB-IN-SQ) 

.36968+07 

,36968*07 

,?399?+07 

,13229*08 

.20788+08 

,30105+08 

ROOT  SPRING  (L8-1N/RAD) 

,6) U6+0S 

,6106*05 

,1030*06 

,1599*06 

,2200+06 

,2963+06 

BUCKLING  CAPABILITY  RATIO 

8.21 

6.21 

7. PI 

7,38 

6,97 

6,58 

STPENOTH  CAPABILITY  RATIO 

l.SO 

1 .50 

2,09 

3.76 

5.21 

6.76 

* CANNiSTER  properties  ♦ 

weight  (IN) 

37.30 

37.38 

00.33 

03,22 

its. re 

06,11 

diameter  (IN) 

11,12 

11,12 

13.25 

15,30 

17.13 

18.79 

* WEIGHTS  (LB)  * 

ARRAY 

027,9 

027,9 

000.8 

055,7 

070,7 

065.9 

BOOM 

15,2 

15,2 

21,5 

28,7 

36.0 

03,0 

CANNISTER 

16,9 

16,9 

23.5 

30.6 

37,8 

05,1 

FULL  tensioner 

1.0 

1,0 

1.3 

1.7 

2.1 

2.7 

TNTERMEOIATF  TENSIONER 

,9 

,9 

1.0 

1,0 

1.0 

l.D 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

BLANKET  » 

312,0 

SUPPORT  structure  a 

3.3 

interconnect  harness  a 

15,5 

BOX  COVER  ■ 

10.2 

BOY  HINGE  ■ 

.1 

COVER  LATCH  9 

3.5 

container  * 

3 o’,  5 

HAST  TIP  fitting  » 

2.0 

MID  TENSION  MECHANISM  a 

,03 

CONT  RX  CRUISE 

LATCH  M 

2,0 

CONT  by  CVR  CR  latch  * 

,0 

CONT  BY  DEPLOY  DEVICE  a 

1,7 

CONT  BX  LAUNCH 

LATCH  * 

.1 

GUIDE  WIRE  tensioner  • 

3.2 

- 

ORIGINAL  PAGE  IS 
OF  POOR  QUALirVl 
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ARRAY 

TYPE  LMSC 

fOLOOUT 

POwER/NING  « IS.O  KH 

ARRAY 

WIDTH  9 

6.50  M 

ARRAY  LENGTH  * 

23.36  H 

ASPECT  RATIO  • 

3,50  BLANKET  AREA  m 

.23q30YO6  IN<*SO 

BLANKET 

WEIGHT  ■ 

312 

«««*«  MINIMUM  PREOUENCY  HZ  ***** 

frequency 

,021 

DEPENDENT  PARAMETERS 
,021  ,028 

.037 

.067 

.055 

••♦**  torsional  PREOHFNCY  HZ  ***** 

,055 

,035 

,ooe 

.066 

.081 

,097 

*****  BFNOINC  PREOUENCY  HZ  ***** 

.021 

,021 

,028 

.037 

.067 

.055 

* ARRAY  PROPERTIES  ♦ 

AHBAY  mass  <KG) 

193.3 

193.3 

197,8 

203,6 

209.6 

215,2 

ARRAY  WEIGHT  <LB) 

025.2 

625,2 

635,1 

667,6 

660,6 

675.5 

CENTER  OE  GRAVITY  (IN) 

602,7 

602.7 

396,1 

392,5 

387.1 

382.0 

blanket  tension  (L8) 

3,00 

3,00 

5.52 

9,60 

15.32 

22,06 

HOMfNT  OF  inertia  11 

,1095+09 

,1095+09 

,1106+09 

.1126*09 

,1161*09 

,1156+09 

moment  of  inertia  12 

,2211+07 

,2211*07 

.2215*07 

,2221+07 

,2226+07 

,2237*07 

SPECIFIC  POWER  (Kw/KG) 

,076 

,076 

,076 

,076 

,072 

,070 

SPECIFIC  WEIGHT  (K6/KWJ 

12,9 

12,9 

13.2 

13,6 

16.0 

16,3 

• ROOM  PROPERTIES  * 

diameter  (IN) 

9,05 

?.05 

10,55 

12,20 

13,65 

16,97 

El  ( L B* I N»SO) 

,516«q+07 

.31666+07 

,58018+07 

.10362+08 

.16267+08 

.23533*08 

ROOT  SPRTNG  (LP-IN/RAO) 

,5666+05 

,5666+05 

, 8618+05 

.1331+06 

,1667+06 

,2663+06 

RUCKLING  CAPARILITV  RATIO 

7,99 

7,99 

7.60 

7,16 

6.71 

6,30 

strength  capability  ratio 

1,65 

1,65 

2,27 

3,65 

6,77 

6.21 

* CANNISTfR  properties  ♦ 

WEIGHT  (TN) 

35,09 

35.09 

37,56 

60,26 

62.66 

66.66 

diameter  (IN) 

10.66 

10.66 

12,65 

16.59 

16.11 

17,67 

* wETGhTS  (L8)  • 

array 

625,2 

625.2 

635,1 

667,8 

660,6 

673.5 

BOOM 

12.9 

12,9 

17,6 

23,5 

29,6 

>35.6 

CANmisteR 

15,5 

15.5 

20,6 

27,0 

33.6 

39,6 

FULL  tensioner 

1.0 

1.0 

1*2 

1,6 

2.0 

2.5 

intermediate  tensioner 

.9 

,9 

1.0 

1.0 

1,0 

1.0 

FREOUENCY 

INDEPENDENT 

WEIGHTS  (LB) 

RL4NKFT  ■ 

312.0 

SUPPORT  STRUCTURE  «J 

5,3 

interconnect  harness  * 

15.5 

BOX  COVER  0 

16,2 

POX  HINGE  » 

.2 

COVER  LATCH  * 

3,5 

container  ■ 

35.6 

MAST  TIP  FITTING  ■ 

2.6 

MID  TENSION  MECHANISM  « 

,03 

CBNT  CRUISE  LATCH  n 

2.8 

CONT  BX  CVR  CR  LATCH  * 

.6 

CONT  BX  deploy  device  * 

1.7 

CONT  8X  launch  latch  a 

fi  1 

GUIDE  WIRE  tensioner  b 

3,1 

ARRAY 

TYPE 

UMSC 

FOLOOUT 

POWEH/HINB  a 15,0  KW 

ARRAY 

width  ■ 

7,00  M 

ARRAY  LEN6TH  ■ 

2(«60 

M 

ASPECT  RATIO  * 

S.OR  BLANKET  AREA  * 

.23^138+06  1N»SQ 

BLANKET 

WEIGHT  * 

312 

FREQUENCY  DEPENDENT  PARAMETERS 


HINTMUM  frequency  HZ 

,022 

,022 

,028 

,037 

,006 

,055 

•«***  torsional  frequency  HZ 

,033 

,033 

,003 

,057 

,072 

,066 

»**«*  PENDING  FRFOUENCY  HZ 

«**«* 

,022 

,022 

.026 

,037 

• 006 

.055 

* ARRAV  PBQRFRTIFS  * 

ARRAY  MASS  (KG) 

!P2,‘I 

192,0 

195,9 

200,9 

205.9 

210,9 

array  WFIGHT  (LB) 

a?3,2 

023,2 

0.30,9 

001,9 

052,9 

060,0 

CENUR  OF  GRAVITY  (JN) 

373,9 

373,9 

370.0 

365,6 

. 561.0 

356,6 

BLANKET  TENSION  (LB) 

3,00 

3.00 

5,12 

9,10 

10.23 

20.06 

MOMENT  OF  inertia  II 

,9396*08 

,9396*08 

,9079*06 

,9597*06 

,9716+08 

,9836+08 

MOMENT  OF  INFRTIA  12 

,2560*07 

,2560+07 

♦2568*07 

,2570+07 

,2562+07 

.2591+07 

SPECIFIC  POWER  (KW/KG) 

,078 

,078 

,077 

,075 

.073 

.071 

SPECIFIC  WEIGHT  (KC/KW) 

12,8 

12,8 

13,1 

13,0 

13.7 

10,1 

W 

1 

u» 

u> 


* pnOM  PRdPERTjES  • 


diameter  (IN) 

8,72 

6,72 

9,96 

11,55 

12,90 

10,15 

El  (LB^IN.SQ) 

,27070+07 

,27070+07 

.06300407 

,82707*07 

,12973+00 

,10753+06 

ROOT  spring  (LB-IN/RAd) 

,0866+05 

,0066*05 

.7281+05 

,1120*06 

,1576+06 

,2077+06 

BUCKLING  capability  ratio 

7,76 

7,76 

7.39 

6.91 

6,06 

6.05 

strength  capability  ratio 

1,00 

1,00 

2,08 

3,17 

0.39 

5,72 

canmtstfr  properties  ♦ 

HEIGHT  (IN) 

33,10 

33.10 

35,17 

37,73 

OU.OO 

02,05 

diameter  (IN) 

10,29 

10,29 

11,77 

13.61 

15.23 

16,70 

weights  (L8)  * 

ARRAY 

033.2 

023.2 

030,9 

001.9 

052,9 

060,0 

BOOM 

11,1 

11. 1 

10,6 

19.5 

20,0 

29.3 

f ANNI3TFR 

10,3 

10,3 

18,0 

20.1 

29,8 

35,0 

FU)  L TENSIONER 

1.0 

1.0 

1,8 

1.5 

1.9 

2,0 

tnterhediate  tensioner 

.9 

.9 

1.0 

1.0 

1.0 

1,0 

FREQUENCY  INDEPENDENT 

weights 

(LB) 

blanket  » 

312.0 

SUPPORT  STRUCTURE  a 

5.3 

INTERCONNECT  HARNESS  « 

15,5 

BOX  COVER  « 

10.2 

BOX  HINGE  * 

.3 

COVER  LATCH  n 

3,0 

CONTAINER  « 

36,7 

mast  TIP  FITTING  a 

2.0 

MIO  TENSION  mechanism  a 

.00 

CONI  BX  CRUISE 

LATCH  a 

2.6 

CONT  BX  CVR  CR  LATCH  a 

,0 

CONT  BX  deploy  device  » 

1.7 

CONT  BX  LAUNCH 

LATCH  a 

,1 

GUIDE  WIRE  tensioner  a 

3.0 
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A«RAV  TYPE  LM8C  FOLOOUT  POWER/WING  » 20,0  RW  ARRAY  WIDTH  r 0,00  M 

ARRAY  LENGTH  ■ 50,00  M ASPECT  RATIO  ■ 12,60  BLANKET  AREA  P ,51250+06  IN«SO  BLANKET  WEIGHT  ■ >016,0  LB 


FREISUENCV  OEPFNOENT  PARAMETERS 


**♦♦♦  MINIMUM  FREQUENCY  H2  ♦♦♦♦* 

,013 

.019 

,028 

,037 

.006 

,055 

*****  T0RS10N&L  FREQUENCY  HZ  ***** 

,067 

,100 

,158 

,?15 

,270 

.329 

•*•♦*  BENDING  FREQUENCY  H2  ***** 

,013 

,019 

,028 

,037 

.006 

,055 

• ARRAY  PR0»FRTIF8  * 

ARRAY  MASS  (KG) 

375,8 

299,5 

333.9 

369,2 

005,5 

00,2,8 

ARRAY  weight  CLB) 

606,9 

658.8 

750.5 

812.2 

692.0 

970.1 

CENTER  OF  GRAVITY  (IN) 

BB1.2 

861.6 

838.2 

818,7 

802.2 

767,8 

BLANKET  TENSION  (LB) 

5.00 

7,08 

15,93 

28,32 

00,26 

63,75 

moment  of  INFPTIA  11 

,7567+09 

,7612+09 

.8460+09 

,9130*09 

,9B23*09 

,1053*10 

moment  of  inertia  I? 

,1077+07 

,1080*07 

,1080*07 

,1090+07 

,1098+07 

,1106*07 

SPECIFIC  POWER  (KW/KC) 

,073 

,067 

,060 

,050 

,049 

,005 

SPECIFIC  WEIGHT  (KG/KW) 

13, e 

15,0 

16,7 

18.5 

20.3 

22,1 

* ROOM  properties  ♦ 

diameter  (IN) 

13.00 

16,69 

20.59 

23.90 

26,95 

29,73 

£I  (L0-.IN-SO) 

,15097+oS 

.365SO*oe 

,80060*08 

. 1 5366+^^9 

.20686+09 

,36509+09 

ROOT  spring  (LB-IN/RAp) 

,1766*06 

,3012*06 

.6000+06 

,1006+07 

,1036*07 

,1927+07 

SUCKLINR  CAPABILITY  RATIO 

R.59 

9,56 

9,51 

9,03 

9.33 

9,16 

strength  capability  RATIO 

1,51 

2,70 

0,70 

6,90 

9,15 

11.05 

• canntster  properties  * 
height  (IN) 

65,77 

71,20 

77,62 

83,15 

88.12 

92,71 

DIAMETER  (IN) 

15.81 

19,70 

20,29 

28,25 

31.80 

35,08 

♦ WEIGHTS  (LB)  * 

ARRAY 

606,9 

658.6 

730,5 

812,2 

892,0 

970,1 

ROHM 

61.0 

95.3 

100,9 

195,9 

208.5 

302.1 

CANNlSTER 

36,5 

50.2 

79,6 

105,3 

131.5 

158.2 

FULL  tensioner 

1.0 

1.0 

3.1 

3.0 

0.2 

5.6 

intermediate  TENSIONER 

.9 

uo 

1.0 

1,1 

1.1 

1.2 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

blanket  m 

• 

016,0 

SUPPORT  structure  ■ 

3.8 

interconnect  HARNESS  * 

20,7 

BOK  COVER  « 

18,9 

POX  HINGE  » 

.0 

COVER  LATCH  c 

1.9 

CON) AT  NFR  ■ 

58.3 

mast  tip  fitting  * 

2.1 

MID  TENSION  mechanism  » 

.02 

CO'iT  HX  CRUISE 

LATCH  M 

.0 

CONT  BX  CVR  CR  LATCH  m 

.0 

CONT  BX  DEPLOY  DEVICE  a 

.0 

CONI  HX  LAUNCH 

latch  s 

.1 

GUIDE  WIRE  TENSIONER  ■ 

5.3 
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ARRAY 

type 

LMSC 

FOtOOUT 

POWEH/WING  ■ 20.0  KW 

ARRAY  width  * 

O.SO  M 

ARRAY  LEI^GTH  ■ 

ao.ao 

M 

ASPECT  RATIO  ■ 

R.R6  BLANKET  AREA  w 

.312S0+06  IN-Sn  blanket 

WEIGHT  a 

FREQUENCY 

DEPENDENT 

parameters 

• HINIWUM  FREOtlENCY  H7 

.013 

,019 

,028 

.037 

,046 

,055 

«*«*«  TORSIONAL  ERFOUENCY  ***** 

,056 

,062 

,12a 

,167 

.211 

.256 

•**««  PENOING  frequency  H7 

.013 

,019 

.028 

.0  37 

.046 

,055 

• ARRAY  PROPERTIES  * 

ARRAY  MASS  (KG) 

271,7 

287,8 

314.1 

341.0 

368.3 

396,3 

ARRAY  WEIGHT  (L6) 

597, S 

633,2 

691,1 

750,1 

810.3 

671,9 

CENTER  OF  gravity  UNJ 

778,6 

765,1 

746,2 

729,9 

715.5 

702.8 

Bl  ANKFT  tension  (LB) 

3.00 

6,29 

14.16 

25, IB 

39.34 

56.65 

MDMgwir  OF  INcRTTA  11 

,5712+09 

,5942+09 

,6319+09 

,6705+09 

.7096+09 

,7499+09 

MOMENT  OF  TNERTIA  12 

.1R02+07 

,ta05+07 

.1410+07 

,1416+07 

,1425+07 

,1436+07 

SPECIFIC  POWER  (KW/Kg) 

,07a 

.069 

.064 

,059 

,054 

.050 

SPECIFIC  WEIGHT  CKG/KW) 

13.6 

la.a 

15,7 

17,0 

18,4 

19,8 

* ROOM  PROPERTIES  ♦ 

OIAMfTER  (IN) 

12.62 

15.23 

18,75 

21,77 

24.46 

26,94 

El  (1  P-TN.SO) 

,11655+08 

,25194+08 

,57875+08 

,10504+09 

,16756+09 

.24634+09 

ROOT  SORING  (1  B*IN/RA0) 

,ia73+06 

,2592+06 

,4837+06 

,7564+06 

,1074+07 

,1433+07 

RUCKLING  capability  RATIO 

9.39 

9.30 

9.14 

8,96 

8,75 

8,50 

STRENGTH  CAPARILITV  RaTIO 

i,a« 

2,aa 

4*26 

6.30 

8.44 

10,66 

* CANNjSTER  PROPERTIES  * 

% 

mEIGHT  (IN) 

59,62 

63, 9a 

69.75 

74,72 

79.17 

B3,25 

DIAMETER  (IN) 

ia.89 

17,97 

22.13 

25,68 

28.66 

31 ,76 

♦ weights  (LH)  ♦ 

ARRAY 

597,8 

633,2 

691,1 

750,1 

810,3 

871,9 

ROOM 

as. a 

70.5 

106.9 

144,0 

161.6 

220,5 

CANNISTER 

32,0 

aa,9 

65,8 

86,6 

108.1 

129.6 

FULL  TENSIONER 

intermediate  tensioner 

1.0 

t.s 

l.u 

1.9 

1.0 

2,7 

1,0 

3.8 

1,1 

5.1 

1.2 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

blanket  m 

416,0 

SUPPORT  structure  a 

3.8 

interconnect  harness  a 

20,7 

BOX  COVER  « 

18,9 

BOX  HINGE  n 

.0 

COVER  LATCH  a 

5.2 

containfr  ■ 

38,0 

MAST  TIP  fitting  a 

2,6 

MID  TENSION  mechanism  a 

,02 

CDNT  flX  CRUISE 

LATCH  w 

2,8 

CDNT  6X  CVR  CR  LATCH  a 

.4 

CONT  BX  DEPLOY  DEVICE  a 

2,3 

CONT  BX  1 AUNCH 

LATCH  a 

.1 

GUIDE  WIRE  tensioner  a 

4.8 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 
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ARR*y  TYPE  LM5C  FOLOOUT 


POWER/hIMG  ■ 20.0  KW 


ARRAY  WIDTH  « S.OO  M 


' ARRAY 

LE^JQTH  « ^ 

ao.52  M 

ASPECT  RATIO  « 

6.0A 

BLANKET  AREA  ■ 

,St250+06  IN-SO 

BLANKET  WEIGHT  » 416 

FREQUENCY 

DEPENDENT  PARAMETERS 

fn**** 

MINIMUM 

FREQUENCY 

HZ 

iOtU 

,019 

,028  .037 

,046  ,055 

• **A« 

TORSIOHAL 

PREOUENCY 

HZ 

,UR6 

.067 

.tot  .135 

,170  ,206 

BENDING 

FREQUENCY 

HZ 

.014 

.019 

,028  ,037 

.046  .055 

' i 

• ARHAV  properties  ♦ 


ARRAY  MASS  (KG) 

266.2 

277,4 

298,2 

319.3 

340,6 

362.6 

ARRAY  weight  (UB) 

585,5 

610,3 

656,1 

702,5 

749,7 

797.8 

CFNTER  of  gravity  (IN) 

702,9 

693,2 

677,3 

663.1 

650.5 

639,0 

blanket  tension  (UB) 

5,00 

5,66 

12.75 

22.66 

35.41 

50,98 

MOMENT  OF  inertia  H 

,4546+09 

,4673+09 

,4906+09 

,5142+09 

,5381+09 

,5625+09 

MOHFflT  OF  INERTIA  12 

,1723+07 

,1725*07 

,1731+07 

,1738*07 

,1746+07 

,1760*07 

SPFriFic  power  (KW/KG) 

,075 

,072 

.067 

,063 

.059 

.055 

SPECIFIC  weight  (KG/Kw) 

13,3 

13,9 

14,9 

16.0 

17.0 

16,1 

♦ POOH  PROPERTIES  • 

diameter  (IN) 

11,95 

14,04 

17,27 

20.02 

22,47 

24,71 

E T ( L 0w 1 N.S  0 ) 

,95504+07 

.18191+06 

.41588+08 

,75121+08 

,11926+09 

•17449+09 

ROOT  SPRING  (L8*IN/RA0) 

, 1252+06 

,2031*06 

,5775+06 

,5882+06 

,6320+06 

,1107+07 

BUCKLING  capability  RATIO 

9,2! 

9,07 

R.P3 

8,58 

8.30 

7.99 

strength  capability  ratio 

1.39 

2.19 

3.87 

5,76 

7.76 

9,90 

• CANNISTER  properties  * 

_ 

HEIGHT  (IN) 

54.65 

58.09 

63.41 

67,95 

72,00 

75.70 

diameter  (IN) 

14,10 

16,57 

20.37 

23,62 

26.51 

29,16 

♦ weights  (LB)  ♦ 

ARRAY 

585.5 

610.3 

656.1 

702,5 

749.7 

797.8 

ROOM 

39,1 

53,9 

81,5 

109,6 

138.1 

167.0 

CANnISTER 

28.4 

38,0 

55,6 

73,2 

90,9 

108,6 

full  tensioner 

1 *0 

1 ,3 

1,8 

2,6 

3,5 

4,7 

intermediate  tensioner 

,9 

1.0 

t.o 

1.0 

1.1 

1.2 

FREOUENCY 

INOEPENDENT 

WEIGHTS  (10) 

BLANKET  K 

416,0 

SUPPORT  STRUCTURE  » 

3,8 

interconnect  harness  p 

20.7 

"OX  COVER  ■ 

18,9 

BOX  HINGE  n 

,0 

COVER  LATCH  B 

5.0 

COnTAInfR  a 

59, t 

mast  tip  fitting  b 

2,6 

HID  TENSION  mechanism  r 

,03 

CONT  RX  CRUISE  LATCH  « 

2.8 

CONT  BX  CVR  CB  LATCH  ■ 

.4 

CONT  8X  deploy  device  • 

2.3 

CONI  Rx  LAUNCH  LATCH  a 

.1 

GUIDE  WIRE  TENSIONER  ■ 

4,5 
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TVPt  I.MSC  FOLOOUT  POWER/WINO  m 20,0  KW  ARRAY  WIDTH  « 5.50  M 

ARRAY  LENGTH  m 36.66  » ASPECT  RATIO  • 6,66  BLANKET  AREA  « ,31250+06  1N»$Q  BLANKET  WEIGHT  « 016,0  LB 


FREOUENCV  DEPENDENT  PARAMETERS 


«*•««  MINIMUM  FREQUENCY  HZ  ***** 

,015 

,019 

.028 

.057 

.046 

.055 

*****  torsional  frequency  HZ 

,0«2 

,055 

.084 

,112 

,l«t 

,170 

*****  BENDING  FREQUENCY  HZ  ♦*»»♦ 

,015 

,019 

.028 

,037 

,046 

.055 

* ARRAY  PROPERTIES  * 

ARRAY  MASS  (KG) 

262,1 

270,0 

286,9 

304,0 

321.4 

339.0 

array  weight  (LH) 

576,5 

594,1 

631.3 

666,9 

707,0 

745,6 

CENTER  OF  GRAVITY  (IN) 

640.6 

633.6 

620,1 

607,9 

596,8 

586,6 

BLANKET  Tension  (lb) 

3,00 

5.15 

11,59 

20.60 

32,19 

46.35 

MOMENT  nr  INERTIA  11 

,3712+09 

,3762+09 

,3932+09 

,4084+09 

.4258+09 

,4394*09 

MOMENT  OF  inertia  12 

,2078*07 

,2060+07 

,2067+07 

,2095*07 

,2106+07 

,2119*07 

SPECIFIC  POWFR  (KW/Kg) 

.076 

.074 

.070 

,066 

.062 

,059 

SPECIFIC  weight  (KG/KW) 

15.1 

13,5 

1«,3 

IS, 2 

16.1 

16,9 

* BOOM  PPOPERTIES  • 

diameter  (TN) 

11.36 

13,05 

16.03 

16.57 

20,53 

22,69 

El  (IB-IN»30) 

.76612+07 

,13576+Oa 

.30931+08 

,55663+06 

.66103+08 

,12647+09 

ROOT  SPRING  (LB-IN/RAD) 

.1082+06 

,1630+06 

,3024+06 

,4699+06 

,6629+06 

,6797+06 

BUCKLING  CAPABILITT  PATIO 

9,03 

6,6fl 

8,57 

6.26 

7,92 

7.58 

STRENGTH  capability  RATIO 

1.34 

1 .97 

3,52 

5,27 

7,16 

9,17 

♦ cannister  properties  ♦ 

^6,12 

height  (IN) 

50,53 

53,28 

58.21 

62,39 

69,52 

diameter  (IN) 

13,43 

15.40 

18,92 

21,92 

24,58 

27.01 

* WEIGHTS  (Lft)  * 

A 

Ci  ^ 

ARRAY 

576.5 

594,1 

631.3 

668,9 

707,0 

745,8 

BOOM 

32.2 

42.3 

63,9 

85,6 

107.9 

130.3 

cannister 

25,5 

32,7 

47,8 

62,9 

78.0 

93.2 

FULL  TENSIONER 

UO 

1.2 

1,7 

2.4 

3.3 

4.3 

interheotate  tensioner 

,9 

1.0 

1.0 

1.0 

1.1 

t.l 

FRBOUENCY  independent 

WEIGHTS 

(Lfl) 

blanket  s 

416.0 

SUPPORT  structure  p 

3.8 

INTERCONNECT  HARNESS  P 

20,7 

BOX  COVER  « 

18,9 

BOX  hinge  ■ 

.1 

COVER  latch  m 

4,8 

CONTAINER  » 

4 o',  3 

MAST  TIP  FITTING  m 

2.6 

MIO  TENSION  mechanism  p 

.03 

CONT  BX  CRUISE 

LATCH  * 

2.8 

CONT  BX  CVR  CR  LATCH  • 

.4 

CONT  BX  deploy -DEVICE  o 

2.3 

CONI  BX  launch 

latch  u 

*1 

GUIDE  WIRE  TENSIONER  ■ 

4,2 
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*RR*Y  TVPf  LMSC  FOLDOUT 


POWER/WING  « 20.0  KM  ARRAY  WIDTH  ■ 6,00  M 

ARRAY  LENGTH  « 31,60  H ASPECT  RATIO  » 5.60  BLANKET  AREA  ■ ,31250+06  IN-80  BLANKET  WEIGHT  n 416,0  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


*****  MINIMUM  FREQUENCY  MJ 

,015 

,019 

.028 

,037 

.046 

.053 

*****  TORSIONAL  PRFOUENCY  HZ 

.036 

,047 

,OTl 

,095 

.120 

*144 

•***♦  rending  frequency  ht 

.015 

,019 

,026 

.037 

,046 

,055 

• ARRAY  properties  • 

1 

ARRAY  MASS  CKG) 

259,0 

264.7 

278,7 

292,9 

507.2 

321,8 

ARRAY  HEIGHT  UB> 

569.8 

5B2,3 

613,2 

644,4 

675,9 

707,9 

center  of  gravity  (IN) 

566.2 

583,2 

571,7 

561 .2 

551, 5 

542,5 

niAr,vpT  TENSION  CL0) 

3,00 

4,72 

10.62 

16.66 

29,51 

i»2,49 

MOMENT  OF  inertia  II 

,3089+09 

,3129+09 

,3230+09 

,3332+09 

,5435+09 

,3539+09 

MOMENT  OF  inertia  12 

,2A66+07 

,2470+07 

,2477+07 

,2486+07 

,2096+07 

,2512+07 

SPECIFIC  POWFR  (KW/K6) 

,0T7 

.076 

,072 

.066 

.065 

.062 

SPECIFIC  WEIGHT  (KG/KW) 

13,0 

13.2 

13.9 

14,6 

15,4 

16,  1 

♦ ROOM  PROPERTIES  ♦ 

diameter  (IN) 

10.89 

12,21 

14,99 

17,36 

19.45 

21.36 

tl  (Lfl-IN-SQ) 

,65855+07 

,10405+08 

,23650+08 

,42471+06  . 

67035+0B 

,97510+08 

ROOT  SPRING  (LB-IN/RAd) 

,9477+05 

,1336+06 

,2472+06 

,3635+06 

,5401+06 

,7153+06 

BUCKLING  capability  RATIO 

8,85 

6,70 

8,54 

7.97 

7,60 

7,25 

STRENGTH  CAPABILITY  RaTIO 

1,29 

1,79 

3.21 

4,63 

6,60 

6,49 

♦ cannister  properties  ♦ 

' 

WEIGHT  (IN) 

47,08 

49,25 

53,64 

57,74 

61,20 

64.36 

diameter  (TN> 

12.85 

14,41 

17,69 

20,48 

22.96 

25,21 

♦ WEIGHTS  (LP)  ♦ 

ARRAY 

569,8 

582.3 

613.2 

644,4 

675.9 

707,9 

ROOM 

27,0 

34,0 

51,2 

68,7 

86.3 

104,0 

CANNI5TER 

23,2 

29.5 

41,7 

54,6 

67,9 

61,0 

FULL  tensioner 

1.0 

1,2 

1.7 

2,3 

3.1 

4.0 

INTERMEDIATE  tensioner 

,R 

1,0 

1.0 

1.0 

1,1 

1.1 

FREQUENCY 

independent 

WEIGHTS  (LBl 

BLANKET  « 

416.0 

SUPPORT  STRUCTURE  w 

3.6 

INTERCONNECT 

HARNESS  tt 

20,7 

BOX  COVER  « 

18,9 

BOX  HINGE  a 

.2 

COVER  LATCH 

% 

4,6 

CO'ITATNFR  ■ 

01.4 

hast  TIP  fitting  p 

2,6 

MID  TENSION 

MECHANISM  « 

,93 

C’NT  OY  CRUISE  LATCH  ■ 

2.B 

COMT  ex  CVR  CR 

latch  P 

,4 

CONT  8X  DEPLOY  DEVICE  * 

2.3 

CONT  fix  LAUNCH  latch  b 

.! 

GUIDE  WIRE  TENSIONER  ■ 

3,9 
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ARHAY  TVPC  tMSC  rOLOOUT  POWEH/WJNC  « 20,0  KW  ARRAY  HIOTH  9 6,50  M 

ARRAY  length  a 31,02  M ASPECT  RATIO  m 0,77  BLANKET  AREA  9 ,31250+06  IN*50  8LANKCT  WEIGHT  ■ «16,0  L0 


FREOUENCY  DEPENDENT  PARAMETERS 


•*♦*»  minimum  FREQUENCY  H2 

,016 

,019 

.026 

.057 

,096 

.055 

TORSIONAL  FRFOUENCY  M2 

,03a 

.091 

.061 

,082 

,103 

.129 

*****  BENDING  frequency  HZ  ***** 

,016 

,019 

.038 

,037 

,096 

.055 

* ARRAY  PROPERTIES  ♦ 

ARRAY  HASS  (KG) 

256,7 

260,7 

272,6 

289,5 

296,6 

300.9 

ARRAY  WEIGHT  (LB) 

560,7 

573.6 

599,7 

626,0 

652,6 

679.5 

CENTER  OF  GRAVITY  (IN) 

SG3,5 

590,0 

530.2 

521,2 

• 512.7 

509,7 

blanket  tension  (C8) 

3,00 

9.36 

9,80 

17.93 

27.29 

39,22 

MOMENT  OF  INERTIA  It 

,2612+OR 

,2635+09 

,2705+09 

,2776+09 

,2097+09 

,2919+09 

MOMENT  OF  inertia  12 

,2893+07 

,2895+07 

.2903+07 

,2912+07 

,2925+07 

.2991+07 

SPECIFIC  POWER  (KH/KG) 

,070 

,077 

,073 

,070 

.067 

,065 

SPECIFIC  WEIGHT  (KG/KW) 

12.0 

13.0 

13.6 

19.2 

19,8 

15,9 

* ROOM  PROPERTIES  * 

diameter  (IN) 

10,06 

1 1 ,99 

19,10 

16,32 

16,28 

20,06 

£1  (IB-IN-SQ) 

,55980+07 

,81593+07 

,18500+09 

,33161+08 

.52299+06 

,75057+08 

ROOT  SPRING  (LB-IN/RAO) 

,6390+05 

,1112+06 

,2056+06 

,3186+06 

,9980+06 

.5925+06 

BUCKLING  CAPABILITY  RATIO 

6.68 

6.53 

8,12 

7,72 

7,32 

6.92 

strfngth  capability  Ratio 

1.25 

1,69 

2.95 

9,95 

6.10 

7.88 

* CANNISTER  properties  F 

' 

HEIGHT  (IN) 

9<l  .12 

95.62 

50,13 

53,79 

57,03 

59,97 

diameter  (IN) 

12, 3« 

13.56 

16.69 

19,25 

21,57 

23,68 

Q S 

* WEIGHTS  (L8)  * 

• 

ARRAY 

56<1,7 

573,6 

599,7 

626,0 

652,6 

679,5 

BOOM 

23.0 

27,8 

91.8 

56,0 

70,3 

89,7 

CANNISTER 

21.2 

25,2 

36,8 

98,3 

59,8 

71,3 

FULL  tensioner 

1,0 

1.1 

1 *6 

2*2 

2,9 

3*8 

68 

INTERMEDIATE  TENSIONER 

,9 

,9 

1.0 

1.0 

1*1 

1,1 

FREQUENCY 

INDEPENDENT 

WEIGHTS  (LB) 

S® 

blanket  ■ 

916,0 

SUPPORT  structure  « 

3,8 

INTERCONNECT  HARNESS  a 

20,7 

BOX  COVER  • 

18,9 

BOX  HINGE  ■ 

.2 

COVER  LATCH  * 

9.5 

CONTAINER  a 

92,6 

MAST  TIP  fitting  a 

2.6 

MID  TENSION  MECHANISM  a 

*03 

CONT  HX  CRUISE  LATCH  a 

2,« 

CONT  BX  CVR  CP  LATCH  « 

.9 

CONT  8X  DEPLOY  DEVICF  « 

2.3 

CHNT  PX  launch  latch  a 

.1 

GUIDE  WIRE  TENSIONER  » 

3.7 

E-40 


TYPE 

twac 

FOIOOUT 

POMER/WING  • 20.0  KM 

ARRAY  WIDTH  » 

7,00  M 

ARRAY  LENGTH  s 

Sn.BO 

M 

aspect  ratio  ■ 

<(.11  blanket  area  « 

.31250+06  1N-8Q  BLANKET 

WEIGHT  * 

at 

FREQUENCY 

DEPENDENT 

parameters 

MINIMUM  frequency  H2  •♦♦♦• 

.016 

.019 

,028 

.037 

,066 

,055 

*****  TORSIONAL  FREQUENCY  HZ  *♦*♦♦ 

.031 

,036 

,056 

,072 

,091 

,109 

«*«*«  bending  frequency  HZ  ***** 

.0)6 

.019 

,028 

,037 

.066 

.055 

* ARRAY  PRPOERTIFS  • 

ARRAY  MASS  (KG) 

250,9 

257.7 

267,9 

278,2 

268.5 

299.0 

ARRAY  (.eight  (L8) 

560,8 

567,0 

589.6 

612,0 

636,7 

657,7 

CENTER  OF  GRAVITY  (IN) 

505.1 

502.6 

696.2 

686.6 

679,0 

671,9 

BLANKET  TENSION  (LB) 

3.00 

6.05 

9,10 

16.19 

25.29 

36.62 

moment  of  INFRTIA  11 

,2230*O9 

.2252+09 

,2302+09 

,2352+09 

,2603+09 

,2656*09 

MOMENT  OF  inertia  ip 

. 3353*07 

*5355*07 

,3363*07 

,3376+07 

,3588+07 

,3606+07 

SPECIFIC  POWER  (KW/K6) 

,078 

,078 

,075 

.072 

,069 

.067 

SPECIFIC  weight  (KG/Kw) 

12,7 

12,9 

13.6 

13.9 

16.6 

16,9 

* BOOM  properties  • 

DIAMETER  (IN) 

10,07 

10,86 

13,52 

15,61 

17.26 

18,96 

El  (IB-1N.3Q) 

,681 77+07 

,65106*07 

,16750*08 

• 266413+06 

,61539+08 

,60228+08 

ROOT  SPRING  (LB-IN/’RAO) 

. 7697*05 

,9396*05 

.1735+06 

.2685+06 

,3772*06 

,69d’6+06 

BUCKLING  CAPABILITY  RATIO 

8.51 

fl,38 

7.93 

7,69 

7,06 

6,65 

strength  capability  ratio 

1.21 

1,50 

2,72 

6,11 

5,66 

7.32 

• CANNISTER  properties  ♦ 

height  (IN) 

61.57 

62.87 

66,93 

50,38 

53.63 

5,6.20 

diameter  (IN) 

11.89 

12.82 

15,72 

18,19 

20.37 

22,35 

* weights  (Lfl)  • 

array 

560.8 

567,0 

589,6 

612.0 

636,7 

657.7 

BUOM 

19.8 

23.0 

36,7 

66,6 

S6.2 

70.1 

CANNISTER 

19,6 

22.6 

32.8 

63.0 

53.2 

63,5 

FULL  tensioner 

1.0 

1.1 

1,5 

2,1 

2.6 

3,6 

7NTERHEOIATE  TENSIONER 

.9 

.9 

1.0 

1,0 

1.0 

t.l 

BLANKET  ■ 

, 

616.0 

FREQUENCY  INDEPENDENT 
SUPPORT  STRUCTURE  » 

WEIGHTS 

3,8 

(LB) 

interconnect  HARNESS  « 

20,7 

6,6 

BOX  COVER  * 

18.9 

BOX  HINGE  B 

.3 

COVER  LATCH  » 

CONTATNFR  ■ 

63,7 

MAST  TIP  PITTING  * 

2,6 

MID  TENSION  mechanism  ■ 

• 06 

CONT  BX  CRUISE 

LATCH  ■ 

2.0 

CONT  BX  CVR  CR  LATCH  ■ 

.6 

CONT  BX  OEPLOY'OIVICE  ■ 

2..  3 

CONt  BX  LAUNCH 

LATCH  m 

.1 

GUIDE  WIRE  TENSIONER  • 

3,5 

E-41 


ARRAY  TYPE  LM8C  FOtDOUT  POWER/WINC  ■ 35,0  KW  ARRAY  WIDTH  » 5,00  H 

ARRAY  length  a 50, «0  M ASPECT  RATIO  a 10,00  BLANKET  AREA  » ,39063+06  IN-SQ  eLANKET  WEIGHT  ■ 520,0  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


**»*•  MINIMUM  frequency  H2 

*«««  + 

.011 

,019 

,028 

,037 

.046 

.055 

TORSIONAL  frequency  HZ 

,048 

.083 

,126 

,170 

,216 

,262 

RENDING  frequency  HZ 

***** 

.011 

,019 

.028 

.037 

,046 

.055 

* 4RRAY  PROPERTIES  * 

ARRAY  MASS  (KG) 

336,6 

366,0 

406.2 

445.3 

485.4 

526.5 

ARRAY  WEIGHT  (L6) 

740,6 

809,6 

893,6 

979,6 

1067,9 

1158.3 

CENTER  OF  GRAVITY  (IN) 

0B3.O 

862.1 

840,7 

822.6 

806,9 

793.1 

blanket  TENSION  (LB) 

3.00 

8,65 

19,92 

35.41 

55.32 

79,86 

MOMFNT  OF  INERTIA  It 

,9023+09 

,9614+09 

,1034+10 

,1 108+10 

,118£l+10 

,1262+10 

moment  of  infrtia  is 

.21 33*07 

.2)38+07 

,2146+07 

.2158*07 

.2173+07 

.2192+07 

SPECIFIC  POWER  (KW/KG) 

,074 

,068 

.062 

.056 

.052 

.047 

SPECIFIC  HEIGHT  (K6/Kw) 

13.5 

10.7 

16.2 

17,8 

19.4 

21.1 

♦ boom  PROPERTIES  * 

oIAMEteR  (IN) 

13,38 

17,63 

21,72 

25,24 

26,39 

31,30 

FI  (LB-IN-SQ) 

,14991+08 

.45162+08 

,10418+09 

,16987+09  . 

30415+09 

,44899+09 

ROOT  spring  (L8«IN/RAD) 

, 1756+06 

,4016+06 

,7517+06 

.1179+07 

,1679+07 

,2249+07 

RUCKLING  capability  RATIO 

9,52 

9,45 

9.32 

9.17 

8,90 

8,74 

STRENGTH  capability  RaTIO 

1.22 

2.62 

4,56 

6,67 

6.68 

11.16 

♦ cannister  properties  6 

height  (IN) 

65,73 

72.74 

79,50 

85,30 

90,50 

95,30 

niAMETER  (IN) 

15,79 

20,80 

25,63 

29,76 

33,50 

36,93 

♦ weights  (LB)  * 

►t)  Q 

o 3 

ARRAY 

740,6 

809,6 

893,6 

979,6 

1067,9 

1156.3 

ROOM 

61.2 

106,2 

161.3 

217,7 

275,6 

334,8 

cannister 

36. a 

59,9 

07,9 

116.3 

145.0 

174.3 

cr 

FULL  TENSIONER 

1.0 

1.5 

2.0 

3.5 

5.0 

6.6 

intermediate  tensioner 

.9 

1.0 

1.0 

1.1 

1.2 

1.3 

> ^ 

FREQUENCY 

INDEPENDENT 

WEIGHTS  (LB) 

blanket  » 

520,0 

SUPPORT  structure  ■ 

0.2 

INTERCONNECT 

HARNESS  B 

25,6 

BOX  COVER  a 

23, T 

BOX  HINGE  ■ 

• t 

COVER  LATCH 

s 

7.0 

container  « 

«6,1 

MAST  TIP  fitting  ip 

2.7 

MID  TENSION 

MECHANISM  s 

.03 

CONT  BX  CRUISE  LATCH  a 

2.8 

CONT  BX  CVR  CR 

LATCH  • 

.0 

CONT  BX  DEPLOY  DEVICE  ■ 

2.9 

COMT  BX  LAUNCH  LATCH  a 

.1 

GUIDE  WIRE  Tensioner  « 

5.3 

E-42 


ARRAY  WIDTH  b 5.50  M 


ARRAY  TYRE  LMSC  EOUOOUT  POWER/WXWS  ■ 35.0  KW 

ARRAY  length  « 05,83  M ASPECT  RATIO  • 8.33  BLANKET  AREA  « , 39063+06  IN*80  BLANKET  WEIGHT  ■ 520*0  LB 


PREOUENCY  HZ  ♦♦♦♦♦ 
TORSIONAL  PRFQIJENCY  HZ 

eFNOTNG  rRFOUENCY  H7  •♦**» 


♦ ARRAY  properties  ♦ 

ARRAY  HASS  (KG) 

ARRAY  WEIGHT  (L0) 
center  Of  GRAVITY  (IN) 

blankpt  tension  (L6) 

MO-ENT  OF  INERTIA  Jl 

moment  of  inertia  12 
SPECIFIC  POMFR  (KW/Kg) 
SPECIFIC  WEIGHT  (KG/KW) 


* ROOM  properties  * 

OIAmeteR  (IN) 

El  (le-IN-SO) 

ROOT  spring  (LRoIN/RAO) 
piirt<LlNG  capability  ratio 
strength  capability  ratio 


♦ CANNlSTfR  PROPERTIES  * 
M£IGHT  (IN) 
diameter  (IN) 


* WEIGHTS  (LBI  • 

ARRAY 

BOOM 

CANNISTER 
FULL  tensioner 
INTERMEDIATE  TENSIONER 


BLANKET  a 520.0 

BOY  COVER  a 23,7 

container  ■ 07,2 

CONT  flx  CRUISE  latch  a 2,8 

CONT  BX  launch  latch  a ,t 


FREQUENCY  DEPENDENT  PARAMETERS 


,012 

,01R 

.028 

.037 

.006 

.055 

.002 

,069 

,100 

• too 

.177 

.215 

,012 

,019 

,020 

,037 

,006 

,055 

330.3 

353.9 

300,6 

016,0 

007,9 

080,6 

726,6 

776,6 

806,2 

915,1 

905,0 

1057,3 

005.0 

788.6 

770,1 

753.9 

739.6 

726.0 

3.00 

6.05 

10.11 

32,19 

50,29 

72,02 

,7300*09 

,7697+09 

,8162+09 

,6637+09 

,9121+09 

,9610+09 

.257U07 

,2577+07 

.25B6+07 

,2599+07 

,2616*07 

,2637+07 

,076 

,071 

,065 

,060 

.056 

.052 

13.2 

10.3 

15,0 

16.6 

17.9 

19,2 

12.70 

16,37 

20.10 

23,37 

26,26 

28,91 

.12327+06 

.33575+08 

.77001+08 

.13967+09 

,22256+09 

,32680+09 

,1517+06 

.3215+06 

,5995+06 

,9366+06 

,1328+07 

,1772*07 

9,37 

9.22 

9,02 

8,79 

8,53 

8.22 

1,18 

2.39 

0,19 

6,19 

8.3! 

10.,S1 

60 

,71 

( 6 • 69 

72.92 

78,25 

63.02 

87,39 

15 

.03 

19, 

23,77 

27.56 

30,99 

30. n 

726,6 

778,6 

806.2 

915,1 

965,0 

1057,3 

50.0 

83,2 

126,1 

169,6 

210,3 

259,7 

32.7 

51,0 

75,0 

99,5 

123,6 

106.5 

1,0 

1.5 

2.2 

3.3 

0,6 

6,3 

.9 

1.0 

1.0 

1,1 

1.2 

1.3 

FREQUENCY  INDEPENDENT 

heights 

(LB) 

SUPPORT  structure  a 

0.2 

interconnect  harness  a 

25.8 

BOY  hinge  • 

.1 

COVER  LATCH  a 

6.7 

MAST  TIP  fitting  c 

2.7 

HID  TENSION  mechanism  a 

,03 

CONT  BX  CVR  CR  LATCH  ■ 

,0 

CONT  BY  DEPLOY  DEVICE  a 

2.9 

GUIDE  WIRE  TENSIONER  a 

0,9 
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ARR*y  TYPE  U«6C  FOLOOUT 


PDWER/NINC:  8 25.0  KN 


ARRAY  width  ■ 6.00  M 


APP4V  length  « tt?,00  M ASPECT  RATIO  • T,00  BLANKET  AREA  R ,59063+06  IN*SO  BLANKET  WEIGHT  • 520,0  LB 


FREOUENCY  DEPENDENT  PARAMETERS 


*«#*«  MIMTHUM  FREOUENCY  HZ  *♦♦♦♦ 

.012 

,019 

.028 

,037 

.046 

,055 

torsional  FREQUENCY  HZ 

,03T 

,058 

,0P8 

.118 

.149 

.180 

*****  BENDING  FRFOLtENCV  HZ  •*♦♦♦ 

,012 

.019 

.028 

.037 

,046 

.055 

♦ AhPAY  ♦ 

ARRAY  HASS  CKG) 

325,5 

303.6 

369,0 

394,7 

420.8 

447.4 

ARPAY  WEIGHT  (LB) 

716.0 

756,0 

811,7 

868.3 

925.8 

984.4 

center  OF  GRAVITY  (IN) 

739, e 

726,7 

710,6 

696,3 

663,4 

671,7 

blanket  tension  (LB) 

3.00 

7,38 

16.60 

29.51 

46,10 

66,39 

HOhENT  of  inertia  11 

,609«+09 

,6317+09 

,6628+09 

,6945+09 

,7267+09 

,7595+09 

MOMENT  OF  inertia  12 

,3053+07 

,3059+07 

.3069+07 

,3063+07 

.3102+07 

.3124+07 

SPFCIFIC  POWER  (KW/KG) 

.077 

.073 

.068 

.063 

.059 

.056 

SPECIFIC  weight  (KG/Kw) 

n.o 

13.7 

14.8 

15,8 

16.6 

17,9 

• ROOM  PR0PFBT1E8  • 

diameter  (IN) 

12.19 

15,30 

18,82 

21.81 

24,46 

26,93 

FI  (LB-IN-S9) 

,10319+08 

. 25660+  08 

•58662+08 

,10595+09 

,16618+09 

,24603+09 

ROOT  SPRING  (LB-IN/RAO) 

,1327+06 

,2629+06 

.4886+06 

,7613+06 

,1077+07 

,1432+07 

RUCKLING  CAPABILITY  RATIO 

9.22 

9,03 

8,77 

8.46 

8.16 

7.81 

3TRF.NGTH  CAPABILITY  RATIO 

l.lfl 

2.16 

3,86 

5,74 

7.76 

9,07 

♦ cannister  properties  • 
height  (IN) 

56.09 

61  ,63 

67.43 

72,37 

76,78 

80.81 

DlAHETfR  (IN) 

ia.38 

18.06 

22.20 

25,74 

28,69 

31,77 

* wEICJHTS  (LB)  ♦ 

ARRAY 

716,0 

756,0 

811,7 

668.3 

925,8 

904*4 

BCIOH 

(12.3 

66,7 

100,9 

1SS.5 

170,8 

206,5 

cannister 

29.6 

04,8 

66.6 

86,5 

107,4 

128.6 

FULL  TFNSIONER 

1.0 

1.4 

2.1 

3.1 

4.3 

5.8 

interheoiate  tensioner 

.9 

1.0 

1.0 

1.1 

i.i 

1,2 

FREOUENCY  independent 

WEIGHTS 

(LB) 

blanket  • 

520,0 

SUPPORT  STRUCTURE  a 

d,2 

INTERCONNECT  HARNESS  P 

25,8 

BOX  COVER  a 

23.7 

POX  HINGE  n 

,2 

COVER  LATCH  a 

6,4 

container  a 

48.4 

MAST  TIP  fitting  a 

2,7 

MIO  TENSION  MECHANISM  9 

.01 

cont  hx  cruise 

LATCH  a 

2.8 

CONT  ax  CVR  CR  LATCH  * 

.4 

CONT  BX  DEPLOY  DEVICE  a 

2,9 

CONT  HX  LAUNCH 

LATCH  a 

.1 

GUIDE  WIRE  TENSIONER  a 

4,6 

t?0  S 
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ARRAY  TYPE  LMSC  FOLOOUT  P0WER/WIN8  P 85,0  KW  ARRAY  WIDTH  m 6,50  w 


ARRAY  length  a S8.77  M ASPECT  RATIO 

» 5.96 

BLANKET  AREA '*  , 39063*06 

IN-SQ 

BLANKET  WEIGHT  F 520 

FREQUENCY 

DEPENDENT 

parameters 

*•»*♦  MINIMUM  FREQUENCY  HZ 

.01} 

,019 

.028 

,037 

.096 

.055 

•♦♦♦*  torsional  frequency  HZ  »♦♦♦♦ 

,0}3 

,050 

,076 

,101 

.127 

.154 

0FNOING  FREQUENCY  HZ 

.013 

,019 

.028 

,037 

.096 

,055 

« ARRAY  properties  * 

ARRAY  MASS  (KG) 

321.6 

336.0 

357,2 

378,7 

900,6 

4'22,8 

ARRAY  WEIGHT  (L8> 

707,9 

759,1 

705,9 

633,2 

681,3 

930,1 

CENTER  OF  GRAVITY  (IN) 

680,0 

673,7 

659,7 

697,1 

635.5 

6'?4,9 

blanket  tension  (L8) 

3.00 

6.81 

15,32 

27.29 

92.56 

6,1,28 

moment  of  inertia  It 

.5H3+09 

,5287+09 

,5503+09 

,5722+09 

,5993+09 

,6168+09 

moment  of  TNFRTIA  13 

,3577*07 

,3583+07 

.5595+07 

,361D*07 

,3630*07 

,3654*07 

SPECIFIC  POWFR  (KW/KG) 

,078 

,07tt 

,070 

,066 

,062 

.059 

specific  weight  (KG/Kw) 

12.9 

13. U 

18.3 

15,1 

16.0 

16.9 

* gnOM  PROPERTIES  • 

diameter  (IN) 

11.70 

10,39 

17,68 

20.98 

22,97 

25.25 

El  (LB.IN.SO) 

,87663*07 

,2007o*o8 

.95745*08  , 

82363+08 

.15090*09 

.1902,1*09 

ROOT  spring  (LB-IN/RAO) 

,117RT0b 

,2166*06 

,9055+06 

,6309*06 

,6896+06 

,1161+07 

BucKLiMG  capability  Ratio 

9. OB 

8,87 

8,59 

6,20 

7,84 

7.46 

strength  capability  ratio 

1.11 

2,00 

3,57 

5,33 

7.24 

9,26 

* CANmisTeR  properties  • 

% 

height  (IN) 

52.88 

57.33 

62.76 

67,38 

71,49 

75,24 

diameter  (IN) 

13,80 

16.98 

20,86 

29.17 

27,11 

29.79 

♦ weights  (LS)  ♦ 

ARRAY 

707.9 

739,1 

785,9 

633,2 

881.3 

930,1 

eooH 

36,0 

56. S 

82,2 

110.3 

138.6 

167,6 

CANNISTER 

27,1 

39, s 

57,8 

76,1 

94,4 

112.9 

FUIL  tensioner 

1.0 

1,0 

2,0. 

2.9 

9.1 

5.S 

intermediate  TENSIONER 

.9 

1,0 

l.O 

1.1 

1,1 

1.2 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

blanket  ■ 

520,0 

SUPPORT  structure  * 

4,2 

interconnect  harness  a 

25.6 

BOY  COVER  » 

23,7 

BOX  hinge  w 

,3 

cover  LATCH  a 

6,2 

container  a 

99,5 

mast  tip  fitting  a 

2,7 

MID  TENSION  mechanism  a 

.03 

COnt  8X  cruise 

LATCH  a 

2.8 

CONT  PX  CVR  CR  LATCH  9 

,4 

CONT  BX  DEPLOY  DEVICE  a 

2.9 

CONT  RX  LAUNCH 

latch  a 

,1 

GUIDE  WIRE  TENSIONER  a 

4.3 
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ARH*V  TVPt  LM8C  FOtOOUT  POWER/WIMG  ■ 25|0  •<«  ARRAY  WIDTH  ■ 7,00  M 


ARRAY  LENGTH  * 36,00  H ASPECT  RATIO 

« S.tR 

BLANKET  AREA  * ,39063+06  IN. 80 

BLANKET  WEIGHT  « 520 

FREQUENCY 

DEPENDENT 

parameters 

minTHUm  FPEOUENCV  HZ 

,013 

.019 

,028 

,037 

,006 

,055 

•*♦**  TORSIONAL  FREQUENCY  HE  ***** 

,030 

.000 

.066 

.oaa 

.111 

• 130 

**«««  0ENOJNG  FREOUENCV  HZ  ***** 

,013 

,019 

,020 

.037 

• 006 

,055 

* ARRAY  PRORFRTIES  * 

ARRAY  MASS  (KG) 

SIS, 9 

330,1 

308,2 

366,5 

385,1 

003.9 

ARRAY  weight  (LB) 

701.6 

726,3 

766,1 

006.0 

807,2 

688.6 

CENTER  OF  GRAVITY  (IN) 

635.9 

627,7 

618.5 

600,0 

• 590,1 

580.5 

blanket  tension  (CB) 

3.00 

6.32 

10.25 

25,29 

39,52 

56,90 

MOMENT  OF  INERTIA  11 

,R«01+09 

,0096+09 

,0650+09 

,0806+09 

,0963+09 

,5122+09 

mo'^ent  of  inertia  12 

,0105+07 

,0151+07 

,0163+07 

.41160  + 07 

.0201+07 

,0228+07 

SPECIFIC  POWER  (KW/KG) 

,070 

,076 

,072 

,068 

.065 

.062 

SPECIFIC  WEIGHT  (KC/Kw) 

12. a 

13.2 

13,9 

10,7 

15.0 

16,2 

* BOOH  PROPFRTIFS  * 

^ diameter  (IN) 

n.27 

13,60 

16,70 

19.33 

21,67 

23.01 

•f  El  (Lg.IN-SQ) 

,75009+07 

,15999+oe 

,36387+00 

,65386+08 

.10327+09 

.15031+09 

ROOT  SPRING  (L0-IN/RAO) 

,1009+06 

.1000+06 

,3015+06 

,5301+06 

,7068+06 

,9896+06 

^ RUCKLING  capability  RATIO 

8,95 

0,71 

8,30 

7,95 

7,55 

7,15 

STRENGTH  capability  RATIO 

1,07 

1.00 

3,30 

0.96 

6,76 

8,69 

* canntster  properties  • 

HEIGHT  (IN) 

09,77 

53,62 

56,70 

63.06 

66,94 

70,06 

diameter  (TN) 

13,29 

16,05 

19,70 

22.81 

25,57 

28.09 

* weights  (LB)  ♦ 

ARRAY 

701,6 

726,3 

766,1 

006,4 

607,2 

888.6 

BOOM 

31,0 

05.1 

66.1 

91,3 

110,7 

136,0 

c annisteh 

25.0 

35,2 

51.0 

67,6 

63.9 

100,2 

FULL  TFNSIONER 

uo 

ti3 

1,9 

2.6 

3.8 

5,1 

intermediate  tensioner 

,9 

1.0 

1,0 

1.0 

1.1 

1.2 

8LANKET  * 

520,0 

FREQUENCY  INDEPENDENT 
SUPPORT  STRUCTURE  ■ 

WEIGHTS 

«,2 

(LB) 

interconnect  harness  a 

25.6 

BOX  COVER  a 

23,7 

BOX  hinge  * 

,u 

COVER  LATCH  * 

5,9 

contatner  * 

50,6 

MAST  TIP  fitting  a 

2.7 

MID  TENSION  mechanism  a 

,00 

CONT  BK  CRUISE 

latch  a 

2.8 

CONT  BX  CVR  CR  LATCH  a 

.0 

CONT  BX  deploy  device  * 

2,9 

cont  bx  launch 

LATCH  ■ 

*1 

GUIDE  WIRE  TENSIONER  a 

0.1 

ORIGINAL  PAGE  IS 
OP  POOR  QUALITY 
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*RR*V  TYPE  CM3C  F0U50UT  POWfR/WlNG  « 25,0  KW  ARRAY  WIDTH  ■ 7,50  M 


ARRAY  LENGTH  i 35.50  M ASPECT  RATIO 

• 4. AS 

BLANKET  AREA  » , 39063^06 

IN»80 

BLANKET  WEIGHT  « 520 

***♦♦  HINIMUH  FREOUENCY  HZ 

FREQUENCY 

.0}A 

DEPENDENT 

,019 

parameters 

.020 

.037 

,046 

.055 

torsional  FREOUfHCY  HZ 

.OEB 

,03R 

,058 

.078 

,098 

.lie 

«**««  8ENDIN0  frequency  HZ  «*♦♦* 

.010 

,019 

• 026 

,037 

.046 

.055 

1 

* ARRAY  PROPERTIES  • 

ARRAY  HASS  (H6) 

S16.6 

325.6 

341.2 

357,0 

375,0 

369,2 

ARRAY  WEIGHT  (LB) 

695*6 

715.3 

750.7 

705,4 

820*6 

656,2 

center  of  gravity  (INJ 

59A.0 

587.5 

575,8 

557.0 

557,8 

549,1 

blanket  tension  (LB) 

3.00 

5.90 

13,28 

23.50 

35,88 

53,11 

HCIMENT  of  inertia  11 

.361IA09 

,S875+0a 

,5987*09 

,4100*09 

,4215*09 

,4330+09 

HQHENT  OF  inertia  12 

.0755*07 

,4762*07 

,4775*07 

.4791*07 

,4815*07 

,4B44f07 

SPECIFIC  power  (KM/KG) 

,079 

,077 

,073 

,070 

,067 

.054 

SPECIFIC  WEIGHT  (KG/Kw) 

12.7 

13.0 

13,5 

14.3 

14,9 

ti5,6 

* ROOM  PROPERTIES  * 

diameter  (IN) 

10.88 

12.90 

15.84 

18,33 

20,54 

22, ,55 

El  (LB»IN«sR) 

.55555*07 

,12964*08 

.29433*00  , 

52801*08 

,03251*08 

,12097*09 

ROOT  SPRING  (LB-IN/RAO) 

.9496*05 

,1575*05 

,2913*05 

,4516*06 

,6354*06 

,8409*06 

buckltng  capability  ratio 

8,01 

0,57 

8.15 

7,73 

7,30 

6,88 

strength  capability  ratio 

1,04 

1,71 

3,07 

4.62 

6,33 

8,15 

♦ CANNTSTER  properties  ♦ 

HEIGHT  (TN) 

47,05 

50,39 

55.23 

59,34 

62,99 

1 

66,31 

26,61 

diameter  (IN) 

12,84 

15.22 

18.59 

21.53 

24.23 

♦ WEIGHTS  (LB)  • 
ARPAY 

5R6.5 

715.3 

750,7 

785,4 

620,5 

655.2 

BOOM 

27,0 

37,9 

57.2 

76.5 

96,1 

115,9 

CANnistER 

23.1 

31.6 

45,1 

60,7 

75,2 

69.6 

FULL  tensioner 

1 ;o 

1,3 

1.9 

2.6 

3.6 

<i.a 

INTERHEDIATF  TENSIONER 

.9 

1,0 

1,0 

1.0 

t.l 

l',2 

BLANKET  « 

520,0 

FREQUENCY  INDEPENDENT 
SUPPORT  structure  » 

weights 

4.2 

(LB) 

interconnect  harness  a 

25.8 

BOX  COVER  • 

23.7 

BOX  HINGE  « 

.5 

COVER  latch  'a 

5,8 

CONTAINER  n 

51.0 

HAST  TIP  FITTING  a 

2,7 

mid  tension  mechanism  a 

.0,4 

CONT  ex  CRUISE 

LATCH  s 

2.8 

rONT  RX  CVR  CR, LATCH  » 

,4 

CONT  BX  DEPLOY  DEVICE  a 

2,9 

CONT  RX  LAUNCH 

LATCH  8 

ghioe  wire  tensioner  « 

3.9 
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AR94Y  TYPE  LMSC  POLDOUT 
ARRAY  LE^^STH  a 31.50  M ASPECT  RATIO  » 


POWEH/WING  a 25.0  KW 
3,90  blanket  area  9 


ARRAY  WIDTH  n 8,00  M 
,39063+06  IN-SQ  BLANKET  WEIGHT  9 


520.0  LB 


PREQUENCV  DEPENDENT  PARAMETERS 


««•**  MINIMUM  FREQUENCY  H7  •♦♦♦♦ 

,01« 

,019 

,028 

,037 

• 046 

.055 

***♦♦  TORSIONAL  FRFOUENCY  H?  ♦♦♦•• 

.025 

.035 

,052 

,070 

,087 

.105 

****♦  BENDING  EREOUENCY  HZ  *♦+** 

.OIR 

,019 

,028 

,037 

,046 

,055 

♦ ARRAY  properties  ♦ 

ARRAY  MASS  (KG) 

314.9 

322.0 

335,7 

349,5 

363.4 

377.5 

ARRAY  WEIGHT  (LB) 

6P2.7 

708,5 

730.5 

768,8 

799,5 

830.5 

CFNTER  of  GRAVITY  UN) 

557,2 

551.9 

542,6 

533.9 

525,7 

517.9 

blanket  tension  (L8) 

3,00 

5,55 

12.45 

22.13 

34.58 

49,79 

MOMENT  OF  INERTIA  11 

,3332+09 

,3576*09 

,3460+09 

,3545+09 

,3650+09 

,3715+09 

MOMENT  OF  INERTIA  12 

, 5(110*07 

,5416*07 

,5430+07 

,5449+07 

.5474+07 

,5504+07 

SPECIFIC  power  (KW/KG) 

,079 

,078 

,074 

,072 

.069 

,066 

SPECIFIC  WEIGHT  (KG/KW) 

12.6 

12.9 

13,4 

14,0 

14,5 

15.1 

* BOOM  PROPERTIES  • 

diameter  UN) 

10,53 

12. 2B 

15,07 

17,44 

19,55 

21*44 

El  (LB-IN-SQ) 

,57536*07 

,10653+08 

,24155+06 

,43273+08 

,68137+08 

,90874+06 

ROOT  spring  aB*IN/RAO) 

,8564*05 

,1359*06 

.2512+06 

,3884+06 

,5467+06 

,7220+06 

BUCKLING  capability  ratio 

8,68 

8,43 

7.97 

7,52 

7,07 

6,64 

strength  capability  ratio 

1.01 

1.58 

2.66 

4,32 

5,93 

7,66 

♦ CANNISTER  PROPERTIES  ♦ 
height  UN) 

44,66 

47.55 

52.16 

56,06 

59,52 

62.66 

diameter  UN) 

12,43 

14,49 

17,79 

20,58 

23,05 

25.30 

♦ WEIGHTS  (L8)  ♦ 

ARRAY 

692,7 

T08.S 

738,5 

766,8 

799,5 

830,5 

ROOM 

25.7 

32.2 

48,5 

65.0 

81.5 

98,2 

CANNISTER 

21.5 

26.6 

41,7 

54,8 

67,9 

61. 0 

FULL  tensioner 

1.0 

1.2 

1,8 

2,5 

3,5 

4,6 

intermediate  tensioner 

,9 

1.0 

1.0 

1.0 

1.1 

1.2 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

blanket  ■ 

520,0 

SUPPORT  STRUCTURE  ■ 

4.2 

INTERCONNECT  HARNESS  a 

25,8 

BDX  COVER  a 

23,7 

BOY  HINGE  » 

.6 

COVER  LATCH  a 

5,6 

container  a 

52,9 

mast  tip  fitting  b 

2.7 

MID  TENSION  mechanism  a 

,04 

CONT  by  cruise 

LATCH  a 

2.6 

CONT  BY  rvR  cfi  Latch  * 

.4 

CONT  by  deploy  device  « 

2.9 

CONT  0X  launch 

LATCH  a 

,1 

GUIDE  WIRE  tensioner  a 

3.8 

2S 

^ 2 
o § 
o ^ 
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ARRAY  TYPE  LMSC  FQLOOOT 

POWER/WING  > 50.0 

KM 

ARRAY 

WIDTH  9 5,00 

M 

ARBAY  LENGTH  « 6Qi«8  M ASPECT  RATIO 

« 12.10 

BLANKET  AREA  * 

,96075+06 

IN»3Q 

BLANKET  weight  » 629 

FREQUFNCY 

DEPENDENT  PARAMETERS 

HINXMUH  FREQUENCY  H? 

.010 

,019 

.028 

,037 

.096 

,059 

««*«*  T0P8IQNAL  frequency  HZ  «•**« 

,0R9 

.100 

.153 

,206 

.265 

.323 

bending  frequency  HZ  ***♦• 

,010 

,019 

.026 

.037 

.096 

*059 

* 4RBAV  PROPERTIES  ♦ 

- 

ARRAY  HASS  (KG) 

R11.8 

973,7 

537.6 

603,6 

672.0 

7^2,9 

array  WFIGHT  (LB) 

905,9 

1002,2 

ltfl2,7 

1328,0 

1978,5 

1639,3 

CFnTFH  of  gravity  (IN) 

1061.9 

1026,9 

1003,1 

962;1 

969,6 

999,6 

blanket  tension  (L8) 

3.19 

12.75 

28,68 

50.96 

79,66 

119,72 

HOnfUT  OF  INERTIA  H 

.1590+10 

,1768+10 

,1953+10 

,2195+10 

,2393+10 

,2596+10 

MOMENT  OF  INERTIA  12 

.2SA6+07 

,2553+07 

,2566+07 

,2583+07 

,2605+07 

,2632+07 

SPECIFIC  POKER  (KW/kg) 

,073 

,063 

,056 

.050 

,095 

.090 

SPECIFIC  biEIGHT  (KG/Kw) 

13.7 

15,8 

17.9 

20.1 

22.9 

29.8 

♦ BOOM  PBDPERTTE3  * 

M OIA“ETER  (IN) 

H.90 

21.26 

26,28 

30.61 

39,53 

38i,  1 7 

is  El  (LB-IN-SQ) 

.23070+08 

.95609+08  . 

22307+09  , 

91102+09 

.66561+09 

.99333+09 

00  ROOT  SPRING  (LB»In/RAD) 

,2^27+06 

,7051+06 

.1331+07 

,2109+07 

,3021+07 

,9079+07 

BUCKLING  CAPABILITY  PATIO 

9.7U 

9,78 

9,fll 

9,79 

9,70 

9,59 

strength  capability  RATIO 

1,15 

3,00 

5,11 

7,36 

9.66 

11.98 

* canhister  properties  * 

height  (IN) 

76,97 

87,97 

95.79 

102,90 

109,37 

.U5iS7 

diameter  (IN) 

17,50 

25,09 

31,00 

36.12 

90.75 

95,04 

• WEIGHTS  (LB)  ♦ 

ARRAY 

905,9 

1092.2 

1182,7 

1328.0 

1976,5 

1639.3 

BOOM 

’Ifl 

185.5 

283.2 

389,9 

989,2 

597,6 

CANNISTER 

as, 9 

87,0 

126.5 

170,8 

219,2 

258,9 

full  tensioner 

1,0 

i.e 

3,0 

9,7 

6,8 

9,5 

TNIERMEOIATE  TENSIONER 

1,0 

U1 

1.2 

1,3 

1.5 

FREQUENCY  JNOEPENOENT  WEIGHTS  (LB) 


BLANKET  » 

629,0 

SUPPORT  structure  a 

9,6 

INTERCONNECT  HARNESS  e 

31,0 

BOX  COVER  n 

28,9 

BOX  hinge  ■ 

.1 

COVER  LATCH  a 

10,0 

container  » 

53.0 

HAST  TIP  FITTING  » 

2.9 

MID  tension  mechanism  ■ 

.03 

CONT  BX  CRUISE 

LATCH  ■ 

2.8 

CONT  BX  CVR  CR  LATCH  ■ 

.9 

CONT  ex  DEPLOY  DEVICE  ■ 

3,5 

CONT  8X  launch 

LATCH  a 

,1 

GUIDE  WIRE  tensioner  ■ 

6.1 
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*BHAY  TYPE  UM8C  FOLOOUT 


ABRAY  width  « 5,50  M 


ARRAY  length  a 5«,9<»  M 


POWER/WING  P 30,0  KW 

aspect  RATIO  a 10,00  BLaNEET  AREA  a ,R6«75*06  IN«»5Q  BLANKET  WEIGHT  ■ 624,0  18 


FREOUENCV  dependent  PARAMETERS 


MINIMUM  FREQUENCY  HZ  ♦♦♦P* 

**♦♦♦  torsional  frequency  HZ 

*****  BFNOING  frequency  HZ  ***** 


* ARRAY  PR0PFRTIE3  * 

ARRAY  MASS  (KG) 

ARRAY  WEIGHT  (LB) 

CENTER  OF  GRAVITY  (IN) 

blanket  tension  (Lb) 

MO'^ENT  OF  INERTIA  II 
MOMENT  OF  INERTIA  12 
SPECIFIC  power  (KW/KQ) 
SPECIFIC  wpiGHT  (KG/KW) 


* boom  PPOPgRTlCS  * 
diameter  (IN) 

El  (LB-IN.SO) 

ROOT  SPRING  (LB«1N/RA0) 
RUCKLING  capability  RATIO 

strength  capability  Ratio 


* CATfNISTCR  properties  ♦ 
HETGht  (IN) 
diameter  (IN) 


* weights  (LS)  ♦ 
array 

BOOM 

CAMNISTER 
FULL  TENSrONFR 
intermediate  TEMSIONCH 


BLANKET  * 

BOX  COVEP  * 

container  ■ 

CONT  ex  cruise  latch  a 

CONT  BX  LAUNCH  LATCH  a 


624.0 
28,4 
5 O',  2 
2,8 

.1 


.010 

,019 

,028 

.037 

.046 

,054 

,042 

,083 

,126 

,170 

,216 

.262 

,010 

,019 

.026 

,037 

,046 

,054 

400,e 

449,7 

500,6 

552,9 

606,7 

662,1 

661,9 

969,4 

1101,4 

1216.4 

1334,6 

1456,5 

969.9 

941,5 

916,4 

699,1 

682,5 

666,0 

3,00 

) 1,59 

26.07 

46.35 

72,42 

104,29 

,1285+10 

,1398+10 

,1517+10 

,1638+10 

,1765+10 

,1692+10 

,3068+07 

,3077+07 

,3091+07 

,3110+07 

,3134+07 

,3164*07 

,075 

,067 

,060 

,054 

,049 

,045 

13,4 

15,0 

16,7 

16,4 

20,2 

22,1 

15,97 

19.72 

24.32 

28,29 

31.85 

35,13 

17623+06 

,70778+08 

,16382+09 

,29957+09 

.46148+09 

,71316+09 

,2000+06 

.5625+06 

,1056+07 

,1660+07 

,2370+07 

,3181+07 

9,60 

9,53 

9,45 

9,33 

9,14 

6,89 

1,07 

2.75 

4.76 

6,92 

9,17 

11.47 

70.67 

60.16 

67*76 

94,30 

100,17 

105.60 

16.46 

23.27 

28,70 

33.36 

57,56 

41,46 

861,9 

989,4 

1101.4 

1216.4 

1334.6 

1456.5 

72,6 

145.0 

220,6 

298,4 

376.3 

460*4 

40,1 

74,6 

109,6 

145,5 

181.9 

219,0 

1,0 

1.7 

2.8 

4,3 

6.3 

6.7 

.9 

1*0 

1.1 

1*1 

i.i 

1.4 

FREQUENCY  INDEPENDENT  WEIGHTS  (LB) 


SUPPORT  STRUCTURE  a 

4.6 

INTERCONNECT  HARNESS  a 

31.0 

BOX  HINGE  * 

*1 

COVER  LATCH  a 

9,4 

MAST  TIP  'FITTING  • 

2.9 

MID  TENSION  mechanism  a 

.03 

CONT  8X  CVR  CR  LATCH  '■ 

CONT  BX  DEPLOY -device  * 

3,5 

GUIDE  WIRE  TENSIONER  a 

5,6 

Q S 
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*R(?iV  TYPE  UHSC  POLOOUT  POWER/WlNG  a 30,0  KW  ARRAY  WIDTH  m 6,00  M 


ARBAY  length  • 50,00  M ASPECT  RATIO 

• S,ao 

BLANKET  AREA  « ,06B75*06 

IN-SQ 

blanket  weight  « 626 

frequency 

DEPENDENT 

parameters 

♦ •♦♦♦  MINI"<UH  frequency  HZ  ***♦♦ 

.010 

.019 

.026 

,037 

,046 

,055 

TORSinNiL  FRFQUENCY  HZ  ••♦♦♦ 

.037 

,070 

,106 

,162 

.160 

.218 

*****  BENDING  frequency  HZ  ***** 

.010 

,019 

.026 

,037 

,066 

,055 

* *PRAY  properties  ♦ 

ARRAY  MASS  (KOJ 

393,9 

032,3 

675,9 

516,6 

559,9 

606.5 

ARRAY  WEIGHT  (LB) 

866,7 

951,0 

1062,5 

1136.0 

1251,8 

1329,9 

Center  of  gravity  (ini 

S90.9 

868.0 

867.6 

8?9,9 

816,5 

800,8 

BLANKET  TENSION  (LB) 

3,00 

10.62 

23.90 

62.69 

66.39 

95,60 

MOMENT  OF  inertia  n 

,1065*10 

,1137+10 

.1216*10 

,1296*10 

,1379*10 

.1663*10 

MOMENT  OF  INFRTIA  12 

,36a?+07 

,3651+07 

,3666+07 

,5667+07 

.3713*07 

,3i766  + i)7 

SPECIFIC  POWER  (KW/KC) 

,076 

.069 

.063 

,058 

.056 

,050 

SPECIFIC  WEIGHT  (KC/KW) 

13.1 

16,0 

15,8 

17,2 

18.7 

20,1 

♦ BOON  properties  * 

diameter  (IN) 

13,36 

lA.OS 

22,69 

26,35 

29,63 

32,66 

El  (LB-IN-SD) 

,lflR07+0B 

.5391F+08 

,12611+09  , 

22571+09 

.36077+09 

.53166+09 

ROUT  spring  {L8*IN/RA0) 

,1709+06 

, 6587+06 

.8572*06 

.1362*07 

,1908+07 

,2552+07 

BUCKLING  capability  RATIO 

9,07 

9.32 

9,16 

8,95 

6,69 

6,38 

STRENGTH  capability  RATIO 

1,03 

2.53 

6.62 

6,69 

6.67 

10,92 

• cannister  properties  ♦ 

V 

height  (IN) 

65.70 

76.06 

81.10 

87,16 

92,55 

97,52 

diameter  (IN) 

15,76 

21,76 

26,78 

31.10 

36,96 

38,52 

♦ weights  (LB)  ♦ 

ARRAY 

866,7 

951,0 

1062.5 

1136,0 

1231.6 

1329.9 

BOOH 

61.0 

116,0 

176.0 

237,6 

300,1 

366,3 

cannister 

36,3 

66,9 

95,6 

126,1 

157,2 

186,8 

FULL  tensioner 

1,0 

1 .7 

2.7 

6,0 

5.6 

8,0 

intermediate  tensioner 

,9 

t.o 

l.o 

1*1 

1.2 

1,6 

frequency  independent 

WEIGHTS 

(LB) 

blanket  ■ 

626,0 

SUPPORT  STRUCTURE  « 

6.6 

interconnect  harness  s 

31.0 

BOX  COVER  * 

28,4 

BOV  HINGE  « 

• 2 

COVER  LATCH  a 

6.9 

container  « 

55,5 

HAST  TIP  FITTING  ■ 

2,9 

HID  tension  MFCHANISH  b 

.03 

CONT  DX  CRUISE 

latch  n 

2,8 

CONT  8X  CVR  CR  LATCH  * 

,6 

CONT  0V  DEPLOY  DEVICE  * 

3.5 

CUNT  BX  LAUNCH 

LATCH  tt 

9 1 

GUIDE  WIRE  tensioner  » 

5.5 

ARRAY  TYPE  LMSC  FOLDOUT 


POWER/WINC  « 50,0  KW 


ARRAY  WIDTH  ■ 6,50  M 


ARRAY  length  a a6,55  M 


ASRFCT  RATIO  ■ 7,16 


blanket  area  a ,il6875>06  IN-SQ 


BLANKET  WEIGHT  f 62«,0  L8 


FREOUENCY  DEPENDENT  PARAHETER8, 


/*♦♦♦*♦  MINimjM  FREQUFNCV  HZ 

,0tl 

,01R 

.028 

,037 

.006 

,055 

*****  TORSIONAL  FREOUENCY  HZ 

***** 

,053 

,060 

,090 

.121 

,153 

,105 

♦*♦**  BENDING  FREOUENCY  HZ 

***** 

,01  1 

,019 

.028 

,037 

,006 

.055 

* ARRAY  PROPERTIF8  • 

t 

ARRAY  MASS  (KG) 

388.6 

019,2 

053,9 

089,2 

525,2 

562,0 

ARRAY  WEIGHT  (LB) 

85U.R 

922.2 

998,5 

1076,2 

1155, 5 

1236.0 

center  of  GRAVITY  (IN) 

82«,0 

805,2 

707,1 

771,2 

757,0 

700.3 

BLANKET  TENSION  (LB) 

3,00 

9,80 

22.06 

3P.22 

61,20 

00.20 

HOMPNT  OF  INFRTIA  H 

,6969+09 

,90«8+09 

,9992+09 

,1055+10 

.1111+10 

,1169+10 

moment  of  INFRTIA  12 

,0266+07 

,<l276+07 

,0292+07 

,0310*07 

,0303+07 

,0378+07 

SPECIFIC  POWFR  (KW/KG) 

,077 

,072 

.066 

.061 

,057 

.053 

SPECIFIC  WEIGHT  (KG/KW) 

13.0 

10,0 

15.1 

16.3 

17,5 

18. T 

* BOOM  properties  ♦ 

OIAMfTFR  (IN) 

12. P2 

17.31 

21,30 

20,72 

27.76 

30,55 

FI  (Itt-lN-SO) 

,12657+08 

,^2060+08 

,96013+08 

,17062+09  , 

27797+09 

,00779+09 

ROOT  SPRING  (LB-IN/RAO) 

.1507+06 

,3807+06 

,7093+06 

,1107+07 

,1569+07 

,2092+07 

RUCKLING  capability  RATIO 

R.35 

9,15 

B,9t 

8,60 

8,32 

7,97 

strength  capability  Ratio 

1.00 

2.30 

0.11 

6.08 

8.18 

10,36 

♦ CANNISTFR  PROPERTIES  ♦ 

HETGHT  (IN) 

61. R6 

68,07 

75.05 

81,08 

86,10 

90,71 

DIAMETER  (IN) 

15,15 

20,05 

25.10 

29,16 

32,76 

36,05 

* wFIGHTS  (LR)  ♦ 

ARRAY 

esa.R 

922,2 

998,5 

1076.2 

U55.5 

1236.0 

BOOM 

51  ,R 

90,6 

105,2 

192,8 

203,2 

290,6 

cannister 

33,2 

57,2 

63,9 

110,7 

137,8 

165,2 

FULL  TfNSlONER 

1.0 

1.6 

2,5 

3.6 

5.5 

7,5 

intermediate  tensioner 

1.0 

>,0 

l.l 

1.2 

1.3 

FREQUENCY 

INDEPENDENT 

WEIGHTS  (LB) 

blanket  a 

62«,0 

SUPPORT  structure  b 

0,6 

interconnect 

harness  a 

31,0 

POX  COVER  a 

28, tt 

BOX  HINGE  s 

,3 

COVER  LATCH 

9 

8,5 

container  a 

56, tt 

MAST  TIP  FITTING  a 

2,9 

MID  TENSION 

mechanism  a 

.05 

CONT  HX  CRUISE  LATCH  a 

2.8 

CONT  RX  CVR  CR 

LATCH  a 

.0 

CONT  ex  DEPLOY  DEVICE  a 

3,5 

CONT  BX  launch  latch  a 

.1 

GUIDE  WIRE  TENSIONER  « 

5.0 
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*RS*y  TYPE  L«SC  rOLOOUT 

POWER/WING  ■ 30,0 

KW 

ARRAY 

WIDTH  « 7,00 

M 

array  LENGTH  n ill, 20  H ASPECT  RATIO 

« 6*17 

blanket  AREA 

vt  .46875T06 

IN*80 

BLANKET  WEIGHT  * 624 

MINIMUM  EREOUENCY  HZ 

FPEOUENCY 

.011 

DEPENDENT  parameters 
,019  ,038 

,037 

,046 

,055 

««*,*  TORSIONAL  rREOUCNCY  HZ 

,030 

,053 

,078 

.105 

*132 

.160 

*****  BENDING  frequency  Hz  ***** 

,011 

,019 

,036 

,037 

,046 

,055 

• ARRAV  PROPERTIES  ♦ 

ARRAY  MASS  (KG) 

3Pi|.il 

409,3 

436,6 

468.4 

496,8 

539,8 

ARRAY  HEIGHT  110) 

6«5.7 

900.3 

964,9 

1030,6 

1097,4 

1165,5 

center  of  grayity  iini 

76fe,3 

750,9 

734.8 

730,5 

707.6 

695.8 

blanket  tension  tl0) 

3o00 

9,10 

30.48 

36.43 

56.90 

81*94 

MOHEMT  OF  inertia  n 

,7664*09 

,7969+09 

,8377+09 

,8770+09 

,9169+09 

.9575+09 

moment  of  inertia  J2 

,4941+07 

,4953+07 

,4969*07 

,4993+07 

,5034+07 

,5063+07 

SPECIFIC  POWER  (KW/KG) 

,078 

,073 

,066 

.064 

.060 

.057 

SPECIFIC  WEIGHT  (KG/KW) 

13.8 

13.6 

14,6 

15,6 

16,6 

l'7.7 

• BOOM  PROPERTIES  * 

diameter  (IN) 

13.35 

16,35 

30.11 

33,31 

36,16 

38,76 

El  (LB-tN-SQ) 

,10863+08 

,33464+08 

,76469+08  . 

13806+09 

,21909+09 

,33040+09 

ROOT  SPRING  (LB*IM/RAD) 

.1361+06 

,3307+06 

,5961+06 

,9285+06 

.1313+07 

.1746+07 

buckling  capability  ratio 

9,33 

0,99 

8.69 

6.37 

8,01 

7,63 

strength  capability  Ratio 

,97 

3,16 

3,83 

5,70 

7,71 

9,81 

♦ CAMN18TER  PROPERTIES  ♦ 
HEIGHT  (IN) 

57,79 

64,40 

70.59 

75,87 

60,58 

64,88 

DIAMETER  (IN) 

14,57 

19,30 

33,73 

37,50 

30,87 

33*94 

♦ weights  (LB)  ♦ 

ARRAY 

845.7 

900,3 

964,9 

1030.6 

1097*4 

1165.5 

ROOM 

44,7 

70.4 

118,4 

159.1 

300*5 

343.4 

CANNIsTER 

30,5 

- 50,8 

74,5 

96,2 

132.1 

146.3 

full  tensioner 

1,0 

l.S 

3,4 

3,6 

5.1 

7.0 

intermediate  tensioner 

.9 

1,0 

1.0 

1.1 

1,3 

1.3 

FREOUEMCV  INDEPENDENT  WEIGHTS  (LB5 


blanket  » 

634,0 

SUPPORT  STRUCTURE  a 

4,6 

interconnect  HARNESS  s 

31  .0 

BOY  COVER  a 

?8.4 

BOX  HINGE  a 

,5 

COVER  LATCH  a 

8,1 

CONTAINER  a 

57,6 

MAST  TIP  FITTING  s 

3,9 

MID  TENSION  mechanism  o 

,04 

CONI  BY  CRUISE  LATCH  a 

3.8 

cont  bs  cvR  CR  LATCH  « 

.4 

CONT  BX  DEPLOY  DEVICE  e 

3.5 

cont  bx  launch  latch  b 

9 1 

GUIDE  WIRE  tensioner  b 

4,7 
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ARR*Y  TVPe  1*^80  FOLOOUT 


ARRAY  WIDTH  « 7,50  M 


POWfR/wING  * * * * 30.0  KW 


array  length  • <10,32  M 


ASPECT  RATIO  » 5,38  BLANKET  AREA  » , 06875+08  IN*SO  BLANKET  HEIGHT  • 620.0  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


MINIMUM  frequency  HZ  ♦♦♦♦*  ,011 
♦♦♦*•  torsional  frequency  HZ  *****  ,027 
*****  bending  frequency  HZ  *****  ,011 

I 

* ARRAY  PROOERTICS  • 

ARRAY  MASS  (KG)  381,1 
ARRAY  WEIGHT  (I  B)  838,3 
center  of  gravity  (IN)  ‘ 71A..I 
blanket  tension  (LB)  3,00 
moment  of  INFRTIA  II  ,6628+09 
MOMENT  OF  INERTIA  12  ,5668*07 
SPECIFIC  POWER  (KW/KG)  .079 
SPECIFIC  WEIGHT  (K6/Kw)  12,7 


.*  BOOM  PROPERTIES  * 

diameter  (IN)  11,92 

El  (LBmIN»SQ)  ,9<fS81  + 07 

ROOT  SPRING  (LB«!N/RAD)  ,12<l3+06 

RUCKLING  capability  RATIO  9,12 

strength  capability  Ratio  ,9« 


* CANnTSTER  properties  ♦ 

height  (IM  ' 5<1,60 

diameter  (IN)  (O'. 07 


* weights  (LB)  ♦ 

ARRAY  838,3 

80r)M  38,9 

CANNI8TER  28,3 

FULL  tensioner  1»0 
intermediate  tensioner  ,9 


,019 

,028 

,037 

,0a6 

*055 

.006 

,069 

,092 

.116 

.100 

,019 

.028 

,037 

,0«6 

.055 

aol.a 

426,7 

452,3 

478.3 

504.7 

883.1 

958,7 

995,0 

1052.2 

1110,3 

703.3 

6B9.1 

676,5 

664,5 

653,6 

8.50 

19, )2 

35,99 

53.11 

76,48 

,685a+09 

,7136*09 

,7422+09 

,7712+09 

,8005+09 

.5679*07 

,5697+07 

,S7?3+07 

,5756+07 

,5797+07 

,0  75 

,070 

.066 

.063 

,059 

13.4 

14,2 

15.1 

15.9 

16.8 

15,51 

19,06 

22.06 

24,76 

27,21 

27075+08 

,61717+08 

,11116+09 

,17596+09 

,25670+09 

,2736+06 

,5076+06 

,7692+06 

,1114+07 

,1478*07 

8.84 

8,50 

8,12 

7.73 

7,51 

2.01 

3.58 

5,35 

7,26 

9,29 

60.51 

66.37 

71,55 

75,78 

79,83 

18.30 

22.49 

26,05 

29,22 

32,11 

883,1 

936,7 

995,0 

1052.2 

1110,3 

65,8 

99,3 

133,3 

167,7 

202.5 

45.6 

66,6 

88.0 

109,3 

130,7 

1 .5 

2.3 

5.4 

4.6 

6.6 

1.0 

1.0 

1,1 

1,2 

1,3 

vd|, 

SI 


frequency  independent  WEIGHTS  (LB) 


blanket  • 62«,0 

BOX  COVER  * 28,0 

container  ■ 58,7 

CONT  ax  CRUISE  LATCH  « 2,8 

CONT  BK  launch  LATCH  a ,1 


SUPPORT  structure  » 0,6 
BOX  hinge  » ,6 
MAST  TIP  fitting  a 2,9 
CONT  BX  CVR  CP  LATCH  8 ,0 
GUlOE  WIRE  TENSIONER  ■ <».S 


interconnect  harness  P 31,0 
COVER  LATCH  <*  7,8 
MIO  TENSION  MECHANISM  a ,0« 
COMT  SX  deploy  device  b 3,5 
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ARBiV  TVPK  LM8C  FOLDOUT  POWER/WINS  S SO.O  KW  ARRAY  WIDTH  » 8,00  M 

ARRAV  length  • 37,80  M ASPECT  RATIO  f «,73  BLANKET  AREA  * ,06875+08  IN-SO  BLANKET  WEIGHT  * 620,0  LB 


FREQUENCY 

DEPENDENT 

parameters 

mihtmUm  FREOUFNCV  H2 

,012 

.019 

.028 

.037 

.006 

,055 

♦*♦♦♦  TORSIONAL  FREQUENCY  HZ  •*♦** 

,025 

.001 

,061 

.082 

♦ 103 

,120 

*****  BENDING  FREQUENCY  HZ  ***** 

.0)2 

,019 

,028 

.037 

,006 

.055 

1 

• ARRAY  PROPERTIES  ♦ 

ARRAY  HASS  (KG) 

5TB.0 

395.3 

017,2 

039.0 

062,0 

004,9 

ARRAY  WEIGHT  (Lfl) 

832.5 

869,6 

917,9 

966.8 

. 1016,0 

1066,7 

CENTfR  f)F  GRAVITY  (IN) 

671.9 

661.2 

600,7 

637.2 

626.5 

616.5 

rUANKft  tension  (LB) 

3,00 

7.97 

17.92 

31.07 

09.79 

71,70 

MOMENT  OF  inertia  11 

,5790+09 

,5951+09 

,6161+09 

,6373+09 

,6568+09 

,6005+09 

MOMfNT  OF  INRRTTA  I? 

,6005+07 

,6057*07 

,6076+07 

,6500+07 

,6539+07 

,6582+07 

SP'^CIFIC  POWER  (KW/KG) 

,079 

.0  76 

,072 

,068 

.065 

.062 

SPFCIFIC  weight  (KG/Kw) 

12.6 

13.2 

13.9 

10.6 

15,0 

16,2 

* flOOH  PROPERTIES  * 

« diameter  (IN) 

11.50 

10.76 

18.13 

20,99 

23.50 

25,85 

tin  El  (C6-IN-80) 

,62975+07 

•22223+08 

,50558+08 

,90882+08 

.10359+09 

,20907+09 

ROOT  spring  (LB*IN/RA0) 

,1127+06 

.2360*06 

,0371+06 

,6706+06 

,9562+06 

,1267+07 

buckling  CAPABILITY  RATIO 

9,01 

8,70 

8.31 

7.91 

7,08 

7,05 

STRENGTH  CAPABILITY  RATIO 

.92 

1.87 

3.35 

5.02 

6.85 

8,79 

* canntster  properties  ♦ 

HEIGHT  (IN) 

51.78 

57.10 

62.66 

67,38 

71,58 

75,00 

diameter  (IM) 

13.62 

17,02 

21.39 

20,77 

27,77 

30.51 

* weights  (L«)  * 

ARRAY 

832,5 

069,6 

917.9 

966,8 

1016.0 

1066.7 

BOOM 

30.1 

55,9 

80.3 

113,0 

102,0 

171,0 

cannister 

26.3 

01,2 

60.3 

79,0 

98,6 

117.8 

FULL  tensioner 

1.0 

1.5 

2,2 

3.2 

0.6 

6,2 

intermediate  tensioner 

.9 

1.0 

1.0 

1.1 

1.2 

1.3 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

blanket  * 

620,0 

SUPPORT  STRUCTURE  s 

9.6 

interconnect  harness  a 

31.0 

BOX  COVER  * 

28,0 

BOX  hinge  a 

.7 

COVER  LATCH  a 

7,5 

CDNTAINFR  a 

59,9 

HAST  TIP  fitting  a 

2,9 

MID  TENSION  mechanism  a 

.00 

COM  8Y  CRUISE 

LATCH  a 

2.8 

CONT  BX  CVR  CR  LATCH  a 

.0 

CONT  «X  DEPLOY  DEVICE  « 

3.5 

COM  BX  launch 

L*TCH  a 

.1 

GUIDE  WIRE  TENSIONER  ■ 

8.3 
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ARRAy  TYPE  LM8C  POLOPUT 
ARRAY  length  ■ 5R.80  H ASPECT  RATIO  • 


POMCR/WING  « 55.0  KM 

9»Bo  blanket  area  » 


ARRAY  WIDTH  ■ 6,00  « 
,5<t6S0TO6  IN-85  BLANKET  WEIGHT  ■ 


728,0  LB 


A*, A*  minimum  FRE5UENCV  HZ  ♦♦♦*• 
torsional  PREOUENCY  HZ 

8FN0ING  frequency  HZ  ♦♦♦♦• 


* array  properties  • 

ARRAY  MASS  (KG) 

ARRAY  WEIGHT  (LB) 

CENTER  OF  gravity  (IN> 
blanket  tension  (LB) 

MOMENT  OF  inertia  It 
MOMENT  OF  INERTIA  12 
SPECIFIC  PPWPB  (KH/KG) 
specific  wfighT  (KG/Kw) 


« room  pRfjpEPTicS  • 

DIAMETER  (IN) 

El  (LR-IN-SQ) 

ROOT  SPRING  (L8-1N/RA0) 
BUCKLING  capability  RATIO 

strength  capability  Ratio 


• CANNISTER  properties  * 
height  (IN) 
diameter  (IN) 


« weights  (LB)  * 

ARRAY 

BOOM 

CANNISTER 
FULL  tensioner 

intermediate  tensioner 


frequency  dependent  parameters 


,010 

,010 

,028 

,0R0 

,0S1 

.120 

,010 

,019 

,026 

970,0 

532,9 

596,9 

1039.0 

1171.2 

1312.1 

1038,0 

1007,0 

9B3.5 

3.61 

19.96 

32.55 

, 1725+10 

,1893+10 

,2067+10 

,9236*07 

,9299+07 

,9269+07 

,079 

,066 

.059 

13.9 

15,2 

17,0 

15,19 

21,58 

26.63 

29598+06 

,10199+09 

,25553+09 

.2596+06 

,7571+06 

,1386+07 

9,69 

9.60 

9,55 

1,0^ 

2.S5 

9,90 

75,92 

B6.59 

99,66 

17,87 

25.96 

51,93 

1059.0 

1171.2 

1512.1 

91.9 

185,7 

282.9 

97,0 

69,0 

131,3 

1.1 

1,9 

3.3 

.9 

1.0 

1.1 

,037 

,096 

,059 

,168 

.213 

.259 

.037 

,096 

,059 

662,9 

730,5 

800,6 

1957,3 

1607,0 

1761,9 

963.3 

996,1 

931,2 

57.85 

90,36 

130.12 

,2296+10 

,2431+10 

.2621+10 

,9297*07 

.9533+07 

,9377+07 

,053 

,098 

,094 

18.9 

20,9 

22.9 

30,99 

39.92 

36,55 

93186+09 

,69597+09 

,10336+10 

,2l6«+07 

,3129+07 

,9202+07 

9.95 

9,25 

8,96 

7,09 

9,37 

11,68 

102,07 

106.55 

119,59 

36.57 

91, ?1 

95*99 

1957,3 

1607,0 

1761.9 

383,1 

986,4 

592,7 

179,2 

216.1 

265,0 

5.2 

7.6 

10,6 

1.2 

1.3 

1.5 

frequency  independent 

WEIGHTS 

(LB) 

blanket  • 

T2i,0 

support  structure  a 

5.1 

INTERCONNECT  HARNESS  9 

36,2 

BOX  COVER  « 

33,2 

BOX  HINGE  ■ 

.3 

COVER  LATCH  9 

12,9 

container  « 

62.5. 

MAST  TIP  fitting  a 

3.0 

MID  TENSION  mechanism  a 

.03 

COHT  hX  cruise 

LATCH  m 

2.6 

CONT  BX  CVH  CR  latch  9 

,9 

CONT  BX  DEPLOY-DEVICE  * 

9.1 

CONT  «X  LAUNCH 

LATCH  a 

*1 

GUIDE  WIRE  tensioner  a 

5,9 
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ARRAY  TYPE  I.M8C  rOLOOUT  POWER/WING  » 35.0  KW  ARRAY  WIDTH  * 6,50  M 

ARRAY  length  « 54,38  M ASPECT  RATIO  ■ 8,35  BLANKET  AREA  * ,506884'06  IN-SO  BLANKET  WEIGHT  W 728,0  LB 


EREOUENCY  OEPENOENT  PARAMETERS 


•*♦**  minimum  frequency  HZ  ♦*♦♦♦ 

.010 

,019 

,028 

,037 

,046 

.054 

torsional  FRFOUENCY  HZ 

.030 

,069 

,105 

.142 

.180 

,219 

*****  BFNHInG  FREQUENCY  HZ 

,010 

,019 

,028 

,037 

,046 

,i054 

♦ ARRAY  PROPERTIES  * 

ARRAY  MASS  (KG) 

459,9 

511.9 

564,9 

619,3 

675,1 

732,4 

ARRAY  WEIGHT  aS) 

1011,8 

1126.1 

1242,8 

1362,5 

1485,3 

1611,4 

center  of  gravity  (IN) 

961.7 

935,2 

913,3 

894,6 

876,3 

864,1 

blanket  tension  (LB) 

3.34 

13,35 

30,03 

55,38 

83.41 

120,11 

moment  of  INERTIA  11 

.taouTio 

,1561+10 

,1680+10 

,1803+10 

.1929+10 

,2057+10 

moment  of  inertia  12  • 

.4960+07 

,4974+07 

,4996+07 

,5026+07 

,5065+07 

.5113+07 

SRFCIFIC  POWER  (KW/KG) 

,076 

.068 

,062 

,057 

,052 

.048 

SPECIFIC  WEIGHT  (KG/KW) 

13.1 

14.6 

16.1 

17,7 

19.3 

20.9 

* POOH  PROPERTIES  ♦ 

OIAMETER  (IN) 

14,24 

20,27 

24,98 

29.02 

32.66 

36,00 

El  (L8-TN-.SQ) 

, 19239+08 

,70952+08 

,18215+09 

,33214+09 

,53227+09 

.78611+09 

ROOT  SPRING  (LB-IN/RAD) 

.2118+06 

.6105+06 

,1143+07 

,1794+07 

,2555+07 

,3422+07 

BUCKLING  CAPARILITV  RATIO 

9.55 

9,40 

9,26 

9,07 

8.81 

8,49 

strength  CAPA81LITY  RaTIO 

.99 

2.64 

4,59 

6,71 

8,93 

11,21 

♦ cannjster  properties  ♦ 

height  (IN) 

70,51 

80,45 

88.23 

94.91 

100,90 

106,42 

QtA“ETER  (IN) 

16,80 

23,91 

29,47 

34.25 

38,53 

42,48 

♦ WFIGHTS  0.0)  ♦ 

ARRAY 

ion  ,8 

1126,1 

1242,8 

1362,5 

1485.3 

1611.4 

eo^H 

74,6 

151,2 

229,7 

310.1 

392,6 

477.1 

CannisteR 

41.4 

78,3 

115,2 

152,5 

190,5 

229.1 

FULL  TENSIONER 

1.1 

1,9 

3.1 

4.9 

7.1 

9,9 

INTERMEDIATE  tensioner 

,9 

1,0 

1.1 

US 

1,3 

1.5 

frequency 

INDEPENDENT 

weights  (LB) 

blanket  B 

728,0 

SUPPORT  structure.  * 

5,1 

interconnect  HARNESS  a 

36,2 

POX  COVER  « 

33.2 

eox  HINGE  a 

.4 

COVER  latch  a 

11,7 

container  « 

63,4' 

HAST  TIP  FITTING  a 

3,0 

MID  TENSION  mechanism  s 

,03 

C(^nt  PY  cruise 

latch  • 

2.8 

CONT  BX  CVR  CR  LATCH  a 

.4 

CONT  fix  deploy  device  a 

4.1 

CONT  fix  LAUNCH 

LATCH  « 

.1 

GUIDE  HIRE  TENSIONER  s 

5.6 
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*BR*V  TYPE  LM3C  FPLOOUT 


POWER/M!N(j  m SS.O  KW 


ARRAY  width  a 7t00  M 


ARRAY  CENGTH  a 50, RO  H 


ASPECT  RATIO  a 7,20  0UANKET  AREA  a ,S«6S8+06  INaSO  BLANKET  WEICHT  » 728,0  LB 


.«*«•«  minth(i>^  frequency  HZ  ♦♦♦•♦ 
'**♦**  torsional  frequency  HZ 

*«,«*  BENDING  frequency  HZ  *»**• 


♦ ARRAY  properties  * 

ARRAY  HASS  (KC) 

ARRAY  WEIGHT  (LB) 

center  or  gravity  (Inj 

01 ANKFT  TENSION  (LB) 
MnMFNT  OF  INERTIA  n 
MOMENT  OF  inertia  12 
SPECIFIC  POWER  (KW/kG) 
SPECIFIC  WFIGHT  (KG/KW) 


* 900M  PROPERTIES  * 

DIAMETER  (IN) 

£I  tlB-TN«SQ) 

ROOT  SPRING  (LB-IN/RAD) 
RUCkLING  capability  RaTIO 

stoenoth  capability  Ratio 


♦ CANNISTeR  properties  * 
height  (IN) 

diameter  (IN) 


« weights  (LB)  ♦ 

AHRAY 

BOOM 

CANNISTER 
FULL  TENSIONFR 

IMTERMEDTATE  tensioner 


frequcncv  dependent  parameters 


,010 

,016 

,028 

,050 

,060 

,091 

,010 

,019 

.028 

452*2 

496,2 

540,9 

994,6 

1091.6 

1 190,0 

895,6 

072.4 

852.7 

5.10 

12.39 

27,86 

122P+  10 

,1311+10 

,1396+10 

5743*07 

,5750+07 

,5782+07 

.077 

,071 

.065 

12. 9 

14.2 

15,5 

13,45 

19.13 

23.55 

15530+08 

.62658+08 

,14390+09 

,1707+06 

,5134+06 

,9502+06 

9.45 

9,23 

9,02 

.91 

2.46 

4,30 

65.86 

75,22 

62.52 

15.66 

22,57 

27.79 

994.8 

1091,6 

1190,0 

61.9 

125,1 

169.6 

38,0 

69,5 

102.2 

1.0 

1.8 

3.0 

,9 

1.0 

t.l 

.037 

,046 

.054 

,122 

,155 

,187 

.037 

,046 

.054 

586.6 

633,3 

661,1 

1290.5 

1393,2 

1498,3 

635.6 

• 820,4 

606,9 

49,57 

77,45 

111,53 

.1483+10 

,1571+10 

.1661+10 

,5614+07 

,5657*07 

,5906+07 

,060 

,055 

.051 

16.6 

la.i 

19.5 

27,34 

30.73 

33.64 

26141+09 

,41714+09 

,61346+09 

,1499+07 

,2120+07 

,2042+07 

6.76 

8,04 

6,08 

6,34 

8,49 

10,71 

66,76 

94,35 

99,49 

32,26 

36,26 

39,93 

1290,5 

1393,2 

1496,3 

255.5 

322.7 

391,4 

135,1 

160,4 

202.1 

4.6 

6,7 

9,2 

1.2 

1.3 

1.4 

%% 

njg 

O V 


FREQUENCY  INDEPENDENT  WEIGHTS  (LB) 


BLANKET  « 728,0 
RQX  COVER  a 53,2 
CONTAINER  a Sa.B, 
COMT  BX  CRUISE  LATCH  a 2,8 
CONT  BX  LAUNCH  L*TCH  a ,t 


SUPPORT  STRUCTURE  a 5,1 

BOX  HINGE  • »S 

MAST  TIP  FITTING  a 5,0 

CONT  BX  CVR  CR  LATCH  a 
GUIDE  WIRE  TENSIONER  a 5,5 


INTERCONNECT  HARNESS  R 16,2 
COVER  LATCH  a 11,1 
MID  TENSION  mechanism  b ,04 
CONT  BX  DEPLOY  DEVICE  « 4,1 
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ARRAY 

TYPE 

LM8C 

FOLOOUT 

POWER/HING  ■ 35.0  KW  ARRAY 

WIDTH  0 

7.50  M 

ARRAY  LENGTM  ■ 

«7,®« 

M 

ASPECT  RATIO  ■ 

5.37  BLANKET  AREA  ■ ,505aS4’05  1N«S0 

BLANKET 

WEIGHT  » 

72B 

«*«««  minthuM  FREQUFNCY  HZ 

FREOUENCY 

,010 

dependent 

.019 

PARAMETERS 

,028 

,037 

,046 

,055 

««««*  TORSttlMAL  FRFOUEMCY  HZ  ***** 

,027 

,053 

,080 

,107 

,135 

,U3 

*****  BFNMNG  FREOUENCV  HZ  *•♦♦♦ 

,010 

,019 

,020 

.037 

.046 

,055 

1 

* d(?RAY  PROPE«TIP8  * 

ARRAY  MASS  tKG) 

<145,9 

483,9 

522,2 

561,1 

600,9 

641*4 

ARRAY  WFtCHT  (L8) 

963.1 

1064.5 

1148,8 

1234.5 

1321,9 

1411,1 

CENTER  OP  GRAVITY  (IN) 

657.5 

617.5 

799,9 

784,? 

770,2 

757,5 

BLANKPT  tension  (L6) 

3.00 

11.57 

25.02 

46.26 

72.29 

104,09 

MOMENT  OF  INPRTIA  IJ 

,1050+10 

,1119+10 

,1181+10 

,1244+10 

.1308+10 

,1573+10 

NO*'ENT  OF  INERTIA  la 

,5585*07 

,6601+07 

♦5626*07 

,6662+07 

.6707+07 

,6762+07 

SPFCIPK  POWER  (KW/ks) 

,078 

.072 

.057 

.062 

,058 

.055 

SPECIFIC  »(EIGHT  (KG/KW) 

12.6 

15,8 

14,9 

Ib.O 

17.2 

18.3 

* BOOM  PROPERTIES  * 

diameter  (IN) 

12.86/ 

18.13 

22,31 

25.67 

29,06 

31.97 

El  (tH-IN-30) 

,12899+08 

.50604^06 

,11590+09 

,20972+09 

,35355+09 

,48fl69+:09 

Ronr  spring  (lb-In/rao) 

,1589+06 

,4374+06 

,6143+06 

,1270+07 

,1799+07 

,2397+07 

ftUCKUTNr.  CAPA0TLITY  RATIO 

9,33 

9,08 

8.81 

8,49 

‘ 8.13 

7,73 

strength  CAPARILITY  ratio 

,87 

2.29 

4,04 

5,98 

8.06 

10,22 

* CANNISTeR  properties  ♦ 
MtIGHT  (IN) 

62,01 

70,67 

77,55 

83,44 

88.69 

93, SO 

diameter  (TN) 

15.20 

21.40 

26,32 

30.53 

34,29 

37, '72 

* weights  (L0)  • 

ARRAY 

985.1 

1054,6 

1148,8 

1234.5 

1321,9 

1411,1 

ROOM 

53,0 

104,9 

158,8 

213,6 

269.4 

326,1 

CANNISTER 

33.5 

52,3 

91.5 

120*8 

150,3 

180,2 

FULL  TENSIONER 

1 .0 

1,7 

2.8 

4.3 

6.3 

8.7 

INTERMEDIATE  TFNSIONER 

.9 

1.0 

1.1 

1.1 

1.3 

1.4 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

BLANKET  s 

1 

728,0 

SUPPORT  structure  « 

5.1 

interconnect  HARNESS  » 

35,2 

80«  COVER  « 

3 3.,  2 

BOX  HINGE  « 

.7 

COVER  LATCH  * 

10,5 

containfr  * 

55,7' 

mast  tip  fitting  ■ 

3,0 

MID  TENSION  mechanism  * 

,04 

CONT  OY  CRUISE 

LATCH  « 

2,8 

CONT  &x  cvr  cr  Latch  ■ 

,4 

CUMT  BX  DEPLOY  DEVICE  • 

4.1 

CO^'T  nx  LAUNCH 

LATCH  B 

♦ 1 

GUIDE  WIRE  TENSIONER  » 

5,0 

4RRAY  TYPE  LMSC  FOLDOUT  POWtR/WjNfi  » 35,0  KH  ARRAY  WIDTH  ■ 6,00  M 

ARRAY  lENGTM  a M ASPECT  RATIO  ■ 5,51  BLANKET  AREA  * ,5«fc8«+06  IN*8«  BLANKET  WEIGHT  • 728,0  LB 


MINIMUM  FRFaUENCY  HZ  ***** 

*****  torsional  FRFOueNcv  mz  ♦♦♦*♦ 

«*,*«  BFNOING  FREOUENCY  HZ  ***** 


* ARRAY  PROPFRTIES  ♦ 

ARRAY  MASS  {KO 
ARRAY  WFIGHT  (LB) 

CENTER  OF  GRAVITY  (IN) 
BLA'JWct  tension  (LB) 
MO*-ENT  OF  inertia  11 
Mn^PNT  OF  INERTIA  12 
SPECIFIC  POWER  (KW/KG) 
SPECIFIC  WFIGHT  (KG/KW) 


.♦  BOOM  properties  * 


DTAMETFR  (IN) 

12,67 

17.25 

21,21 

26,59 

27.59 

30,36 

td 

El  Cie-IN-SQ) 

,11313*08 

,61677+08 

,96762+08 

,17099+09 

,27123+09 

,39651+09 

1 

ROnr  SPRING  (L0»IN/Rad) 

,1623+06 

,3768+06 

,7001+06 

,1090+07 

,1561+07 

,2060+07 

BUCKLING  CABaBIUTY  RaTTO 

9.26 

8.9U 

8.62 

8,26 

7.86 

7,63 

strength  capability  Ratio 

.85 

2.16 

3. BO 

5,65 

7,66 

9,76 

58,77  ' 66.67  73,20  78.77  83.73  88.26 

l«,7l  20,36  25,03  29,01  32,56  35,80 


975,0  1063,3  1116,2  1190,2  1265,6  1362,5 

06,5  89.0  136,6  180,8  227,7  275,3 

31,2  56.3  82,6  108,9  135,6  162,1 

1,0  1.7  2,7  6,1  5,9  6,2 

,9  1,0  1,0  1.1  1.2  l«6 


frequency  independent  weights  (LB) 

728,0  SUPPORT  STRUCTURE  • 5,1  INTERCONNECT  HARNESS  * 36,2 

33,2  SOX  hinge  ■ ,8  COVER  LATCH  * 10,2 

66,8,  MAST  TIP  fitting  * 3,0  HIO  TENSION  MECHANISM  a ,06 

2,B  CONT  BX  CVR  CR  LATCH  • ,6  CONT  0X  DEPLOY  DEVICE  V 6,1 

,1  GUIDE  WIRE  TENSIONER  « 6.6 


• cannister  properties  * 
height  (IN) 
diameter  (IN) 


• WFIGHTS  (LB)  ♦ 

ARRAY 

BODM 

cannister 
full  tensioner 
interheoiate  tensioner 


BLANKET  a 
BOX  COVER  » 

CONTAINER  * 

CONT  BX  CRUISE  LATCH  m 
CONT  BX  LAUNCH  LATCH  m 


FREOLIENCY  DEPENDENT  PARAMETERS 


,010 

,019 

,028 

,026 

,067 

,070 

,010 

,019 

,028 

663,2 

676,2 

507,6 

975,0 

1063.3 

1116,2 

786,1 

769,1 

753,3 

3.00 

10,06 

26.60 

9250+09 

,9678+09 

,1016+10 

7687+07 

,7506*07 

,7530*07 

,079 

,076 

.069 

12.7 

15,5 

16,5 

.057 

,066 

,055 

,095 

.119 

.166 

,037 

,066 

.055 

561,0 

575.3 

610.1 

1190.2 

1265.6 

1362.3 

739,0 

726,1 

716,3 

63,37 

67,77 

97,59 

1060+10 

,1107+10 

,1155+10 

7568+07 

,7616*07 

,7675+07 

,065 

.061 

,057 

15,5 

16,6 

17.6 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 
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ARRAV  TYPE  LM9C  FOLDOUT  POWER/WINC  9 55,0  KW  ARRAY  WIDTH  » 8,50  M 

ARB4V  LENGTH  « ai,51  M ASPECT  RATIO  m 4,88  BLANKET  AREA  ■ ♦50A88+0&  IN-SQ  BLANKET  WEIGHT  » 728,0  LB 


FREDUENCY 

DEPENDENT 

PARAMETERS 

Z******  MINIMUM  FREOUENCV  H7 

,010 

,019 

,028 

,057 

,046 

,055 

♦**»♦  TORSIONAL  PREOUENCY  HZ  ***** 

,023 

,042 

.063 

,085 

,106 

.128 

**••*  BENDING  frequency  HZ  ***** 

,010 

,019 

,028 

.057 

,046 

,055 

* ARRAY  PROPERTIES  ♦ 

ARRAY  HASS  <KG) 

U40.1 

466.4 

495.4 

524.6 

554.7 

585,1 

ARRAY  WEIGHT  (LB) 

988,3 

1026.2 

1069,9 

1 154,6 

. 1220.5 

1287,,  1 

CFNTEB  OF  GRAVITY  (IN) 

7U0.5 

728.0 

71  1 .8 

699,9 

687,0 

676,0 

blanket  TENSION  (LB) 

3.00 

10,21 

22.96 

40.82 

63.78 

91,85 

MO'tENT  OF  TMERTIA  l\ 

,0148+09 

,8460*09 

,8607+09 

,9159+09 

,9515+09 

,9876+09 

moment  of  inertia  12 

,8447+07 

,8465+07 

,8494+07 

,6533+07 

.6580+07 

.8647+07 

SPECIFIC  PO»iFR  (KW/KG) 

.080 

.075 

.071 

,067 

.063 

,0i!)0 

SPECIFIC  WEIGHT  (KG/KWI 

12.6 

13.3 

14.2 

15.0 

15.8 

16.7 

* boom  PROPERTIES  * 

^ diameter  (im) 

1 2,09 

16,47 

20.24 

25.44 

26,30 

28.90 

a^  El  (LB-IN-SQ) 

,10003+08 

,30434+08 

,70406+08 

,14135+09 

,22374+09 

,32639+09 

° ROOT  SPRING  (LR*IN/RA03 

,1297+06 

.3277+06 

.6079+06 

,9450+06 

,1334+07 

,1770+07 

BUCKLING  capability  PATIO 

9.14 

6.81 

8,44 

8,04 

7,61 

7,17 

STRENGTH  capability  RATIO 

.82 

2.01 

5,57 

5.34 

7.25 

9,27 

• cannister  properties  ♦ 

height  (IN) 

55.90 

63,13 

69,34 

74,63 

79.34 

83,63 

diameter  (IN) 

10,27 

19,43 

23,00 

27,66 

31,03 

30,10 

* WEIGHTS  (LB)  * 

array 

988,3 

1026.2 

1089.9 

1154,6 

1220,3 

1287,1 

ROOM 

41,2 

76,4 

US. 3 

154,7 

194,7 

235,1 

CA‘inI8TFR 

29.2 

51  ,2 

75,0 

98,9 

122,8 

146.9 

fiul  tensioner 

1.0 

1.6 

2,6 

3.9 

5.6 

7,7 

intermediate  tensioner 

.9 

1,0 

1 .0 

1.1 

1,2 

1.4 

FREQUENCY  INDEPENDENT 

weights 

(LB) 

BLANKET  » 

728.0 

SUPPORT  STRUCTURE  * 

5.t 

interconnect  harness  a 

36,2 

BOX  COVER  » 

33,2 

BOX  hinge  » 

1.0 

COVER  LATCH  n 

9,8 

container  * 

67,9 

MAST  TIP  FITTING  » 

3,0 

MID  tension  mechanism  a 

,04 

CONT  BX  CRUISE 

LATCH  8 

2,8 

CONT  ex  cvR  cR  Latch  a 

.4 

CONT  HX  DEPLOY  DEVICE  * 

4.1 

COmT  ex  LAUNCH 

LATCH  a 

*1 

GUIDE  WIRE  tensioner  ■ 

4.6 

E-61 


TVPE  LMSC  FOLOOUT  POWER/WINC  « 35,0  KW  ARRAY  WIDTH  ■ 9,00  M 

ARRAY  length  « 39,20  M ASPECT  RATIO  » 4,36  BLANKET  AREA  » ,54686+06  IN-SQ  BLANKET  WEIGHT  • 728,0  LB 


FREOUFNCV  DEPENDENT  PARAMETERS 


*♦♦♦*  HINtMUM  FREQUENCY  HZ  ***** 

,01t 

,019 

.026 

,037 

,046 

.055 

**ktt  TOPSIONAL  FREQUENCY  HZ 

,021 

.038 

,057 

,076 

.096 

,116 

•**•*  9ENDINC  FREQUENCY  HZ 

,011 

.019 

.028 

,037 

,046 

,055 

> 

♦ ARRAY  EJRO^’RRTIfS  ♦ 

ARRAY  HASS  (KG) 

437,6 

460,1 

485,7 

511.6 

537,9 

564.6 

ARRAY  weight  TUB) 

962,6 

1012,2 

1068,5 

1125,6 

1183.5 

1242.2 

CENTER  OF  GRAVITY  (IN) 

699,8 

687,4 

674.6 

662.9 

652.0 

641,8 

BLANKET  TENSTON  (LB) 

3,00 

9.64 

21.69 

38.55 

60.24 

86.74 

hohci^t  of  inertia  It 

,7231+09 

,7464+09 

,7732+09 

,0002+09 

,6275+09 

,8552+09 

MOMENT  OF  inertia  I? 

,9468+07 

,9486+07 

,9516+07 

,9559+07 

,9615+07 

,9679+07 

SPECIFIC  POWER  (KW/KG) 

,080 

,076 

,072 

.066 

.065 

,062 

SPECIFIC  WEIGHT  CKC/KW) 

12.5 

13,1 

13,9 

14,6 

15,4 

16.1 

• BOOH  PROPERTIES  ♦ 

diameter  (IN) 

11,75 

15.76 

19.36 

22.42 

25,14 

27,6] 

ET  (LB-TN-SQ) 

,89087+07 

.28906+08 

,65777+08 

,11826+09 

•16687+09 

.27213+09 

ROOT  SPRING  (LB«IN/RA0) 

,1169+06 

,2874+06 

,5325+06 

,8267+06 

.1165+07 

,1545+07 

RUCKLING  capability  RATIO 

9.05 

6.69 

8.28 

7,84 

7,39 

6,93 

STRENGTH  CAPABILITY  RATIO 

.80 

1,68 

3.37 

5,05 

6.88 

8.83 

♦ canntster  properties  ♦ 

HEIGHT  (IN) 

53.34 

59,97 

65.90 

70,95 

75,43 

79,52 

diameter  <IN) 

. 13,86 

16.60 

22.85 

26.46 

29,66 

32,58 

♦ weights  <LB)  ♦ 

ARRAY 

962,8 

1012,2 

1068,5 

1125,6 

1183,5 

1242.2 

BOOM 

36.7 

66.1 

99,7 

133,7 

166,0 

202,7 

CANNISTER 

27,4 

46,8 

68.6 

90.3 

112.1 

134.0 

FULL  tensioner 

1.0 

t.6 

2.5 

3.8 

5.4 

7,4 

interheoiate  tensioner 

,9 

1,0 

1,0 

1.1 

1.2 

1.3 

FREQUENCY  INDEPENDENT 

weights 

(LB) 

blanket  * 

. 

728,0 

SUPPORT  STRUCTURE  P 

5.1 

INTERCONNECT  HARNESS  * 

36,2 

BOX  COVER  » 

33.,2 

BOX  HINGE  » 

1.2 

COVER  LATCH  ■ 

9,4 

CONTAINER  • 

60,1 

HAST  TIP  FITTING  n 

3,0 

MIO  TENSION  MECHANISM  9 

.05 

CONI  By  CRUISE 

LATCH  « 

2,8 

CONT  BX  CVR  fR  LATCH  » 

.4 

CONT  BX  DEPLOY-DEVICE  ■ 

4.1 

CONT  0X  LAUNCH 

LATCH  m 

.1 

GUIDE  WIRE  tensioner  » 

4,4 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 
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4RR4Y  TYPE  L^SC  EOtOOUT  POWER/WINB  « <10,0  KW  ARRAY  WIDTH  « 7,00  M 


ARRAY  length  a 57,60  H ASPECT  RATIO 

* 8,83 

BLANKET  AREA  a ,62500+06 

IN-SQ 

BLANKET  WEIGHT  P 832 

frequency 

DEPENDENT 

parameters 

minimum  FREQUENCY  H7  ***** 

,010 

,019 

.028 

.037 

.096 

,054 

*****  torsional  PREQUFNCY  HZ 

,03« 

,069 

.109 

.141 

,178 

,217 

.059 

BENDING  FREQUENCY  HZ 

,eio 

.019 

,028 

,037 

.096 

1 

♦ ARRAY  PRQPFRTIFS  ♦ 

ARRAY  MASS  (KG) 

528,9 

592,3 

657.2 

7?3,8 

792,4 

862,9 

ARRAY  WEIGHT  (L8) 

1163,6 

1303,0 

lfl<l5,8 

1592,5 

1793,3 

1898,5 

CENTER  OF  GRAVITY  (IN) 

1020.6 

992,6 

969,7 

950,2 

933,5 

918,8 

blanket  tension  (L0) 

Q,n5 

16,19 

36.92 

69,79 

101.16 

195,67 

MOMENT  OF  inertia  II 

,1669+10 

,2033+10 

.2201+10 

,2373+  10 

,2551+10 

,2733+10 

moment  of  inertia  12 

,6552+07 

,6571+07 

,6602+07 

,6695+07 

,6700+07 

,6767+07 

SPFciFic  power  CKW/Kg) 

,076 

.068 

.061 

,055 

,050 

.096 

SPECIFIC  WEIGHT  (KS/kw) 

J3.2 

1U,8 

16,9 

18. I 

19,6 

21.6 

♦ 800M  properties  * 

diameter  (IN) 

15,<»0 

21,93 

27,04 

31.49 

35,90 

39,09 

El  (LB«TN«SQ) 

.2632«+08 

,10823+09 

.25032+09  , 

95791+09 

,73961+09 

*10873+10 

ROOT  SPRING  (LB«IN/RAD) 

,2679+06 

,7736+06 

,1451+07 

,2280+07 

.3253+07 

,9365+07 

BUCKLING  capability  R4TIO 

9,56 

9,U7 

9.39 

9,15 

8,89 

B.S5 

strength  capability  ratio 

1,03 

2,73 

9.72 

6,87 

9,11 

11*91 

* CANNISTER  properties  ♦ 

HEIGHT  (TN) 

75.30 

06,08 

94,51 

101,77 

106.30 

119.31 

diameter  (IN) 

18,17 

25.88 

31.91 

37,10 

91,77 

96,07 

• weights  (LB)  ♦ 

ARRAY 

) 163.6 

1303. 0 

1495,8 

1592.5 

1793,3 

1898,5 

BOOM 

92,7 

187.9 

285,7 

386,2 

489,5 

595,5 

CANNISTER 

OS. 2 

91,0 

139.6 

178,5 

223.2 

268,9 

FULL  TENSIONER 

1.1 

2,1 

3,6 

5,7 

8,4 

11.6 

intermediate  tensioner 

.9 

1.0 

1.1 

• 1,2 

1.9 

1.6 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(18) 

blanket  a 

832.0 

support  STRUCTURE  a 

5.5 

interconnect  HARNESS  a 

91,3 

BOX  COVER  a 

37.9 

BOX  HINGE  a 

.6 

COVER  latch  a 

15,0 

CONTAINER  * 

71,5 

MAST  TIP  fitting  8 

3.2 

mid  tension  mechanism  a 

*09 

COMT  BX  CRUISE 

LATCH  a 

2.B 

CONT  BX  CVR  CR  LATCH  a 

.4 

CONT  BX  DEPLOY  DEVICE  8 

4,6 

CPNT  BK  LAUNCH 

latch  a 

.1 

GUIDE  WIRE  Tensioner  « 

5,8 

E-63 


iRRiV  TVPS  L»<SC  POLOOUT 


POWER/WINC  P 40. Q KW 


ARRAY  WIDTH  ■ 7,50  M 


ARRAY  LCMGTH  ■ 55.76  M 


ASPECT  RATIO  * 7.17 


BLANKET  AREA  ft  .62500  + 06  IN-SQ 


BLANKET  WEIGHT  « 652,0  LB 


PREQUENCY  DEPENDENT  PARAHETER8 


.«**.«  rRFQUCNCV  HZ  **♦♦♦ 

,010 

,019 

.028 

,037 

,046 

.054 

T0R3I0N4L  PREOUENCY  MZ 

,030 

,060 

.091 

.122 

,155 

,180 

*****  BENDING  frequency  HZ  ***** 

.010 

,019 

.028 

.037 

,046 

,054 

♦ ARPAV  PP0®F»TTE8  ♦ 

array  mass  fKG) 

520,0 

574,2 

629,4 

686.0 

743,9 

803,3 

ARRAY  WEIGHT  (LB) 

1144.0 

1263.2 

1384,7 

1509.1 

1636,6 

1767.3 

center  of  gravity  (IN) 

P55.5 

950,5 

909,6 

891.5 

• 875.7 

861,6 

mLANKFT  tension  (LB) 

3.7B 

15,11 

35.99 

60,43 

94.42 

135.96 

moment  of  INERTIA  It 

,1606+10 

, 1725+10 

,1807+10 

,197'2+10 

,2099+10 

,2230+10 

moment  op  inertia  12 

,7510+07 

,7531+07 

,7564+07 

,7610+07 

,7669+07 

,7741+07 

SPECIFIC  PDWFR  (KW/kg) 

,077 

,070 

,064 

,058 

,054 

,050 

SPECIFIC  WEIGHT  CKG/KwJ 

13.0 

14.0 

15.7 

1^,1 

18,6 

20,1 

* BOOM  properties  * 

DIAMrTER  (IN) 

14.61 

20.78 

25,60 

29,73 

33.43 

36,83 

El  (L8-IN.80) 

,21309+08 

,87234+06 

,20087+09 

,36547+09 

,50441+09 

,86123+09 

ROOT  SPRING  (L9-1N/RA0) 

.22B6+06 

,6560+06 

,1230+07 

,1927+07 

,2740+07 

.3665+07 

ruckling  capability  Ratio 

9,47 

9,30 

9,10 

8,05 

8,55 

8.15 

strength  capability  RaTID 

.95 

2,55 

4.45 

6,55 

8,72 

10,97 

♦ CANNTSTER  PROPERTIES  ♦ 
height  (TN) 

70,67 

80.65 

8a,so 

95.62 

101,72 

107,34 

diameter  (TN) 

17,24 

20,52 

30.20 

35.08 

39, as 

43.46 

* weights  (LB)  * 

ARRAY 

1140,0 

1263.2 

1384,7 

1509,1 

1636,6 

1767.3 

ROOM 

77,8 

157,4 

238,9 

322,2 

407.5 

494,7 

CANNI3TER 

43.2 

ei  .6 

120.4 

1S9.3 

198.9 

239,0 

FULL  tensioner 

1.1 

2.0 

3.4 

5,4 

7.9 

ti.l 

INTERMEDIATE  TENSIONER 

.9 

1.0 

1.1 

1.2 

1.4 

1.6 

PREOUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

BLANKET  « 

832.0 

SUPPORT  STRUCTURE  » 

5.5 

INTERCONNECT  HARNESS  « 

41,3 

BOX  COVER  n 

37,9 

POX  HINGE  R 

.7 

COVER  LATCH  a 

14,3 

CONTAINER  * 

72,6 

MAST  TIP  fitting  * 

3,2 

MID  TENSION  mechanism  ■ 

.04 

CONI  px  CRUISE 

LATCH  m 

2,8 

CONT  BX  CVR  CR  LATCH  « 

,4 

CONT  BX  DEPLOY  DEVICE  « 

4,6 

COM  0X  launch 

LATCH  « 

.1 

GUIDE  WIRE  TENSIONER  a 

5.5 

ORlGDSfAL  PAGE  IS 
OF  POOR  QUALITY 


E-64 


ARRAY  TYPE  UM8C  POLOOUT  POWER/WlNG  ■ a0«0  KVt  ARRAY  WIDTH  W 8,00  M 


ARRAY  length  a 50.AO  M ASPECT  RATIO 

8 6.30 

BLANKE7  AREA  8 ,62500406 

IN>3Q 

blanket  weight  a 832 

MINIHUH  PREOUENCY  HZ  »♦**♦ 

FREQUENCY  DEPENDENT 
,010  ,01R 

PARAMETERS 

,028 

,037 

,046 

.054 

*•♦♦♦  torsional  PREOUENCY  HZ  *♦♦♦♦ 

,0R6 

,053 

,080 

*108 

.136 

,165 

♦**♦*  BENDING  FREOUENCV  HZ 

,010 

.019 

.028 

,037 

*046 

,054 

♦ ARRAY  properties  * 

ARRAY  MASS  (KG) 

512,9 

559,8 

607,5 

656,1 

705,8 

756,6 

ARRAY  WEIGHT  (LR) 

1128. S 

1231,6 

1336,4 

1443,4 

1552,7 

166(1,4 

CENTER  OF  GRAVITY  (IN) 

097,7 

875,6 

856,7 

840.0 

625,2 

811.9 

BLANKET  TENSION  (LB) 

3,54 

14.16 

31  ,87 

56.65 

68.52 

127,46 

HOMENT  OF  INERTIA  It 

.13964)0 

,14654)0 

,1575*10 

,1667410 

,1761410 

,1857410 

MOMENT  OF  inertia  I? 

,BS36407 

,6558407 

,8593407 

,8642407 

,8705407 

,8761407 

SPECIFIC  POWER  (KW/KG) 

,07B 

.07! 

.066 

,061 

,057 

.053 

SPECIFIC  WEIGHT  (KG/Kw) 

12.8 

14,0 

15.2 

16.4 

17.6 

18,9 

♦ BOOM  properties  ♦ 

DIAMETER  (IN) 

13,91 

19.76 

24. S2 

26,22 

31,71 

34,91 

ei  CLB-IN-SO) 

,17498408 

.71364408 

,16581409  , 

29701409 

,47332409 

,69512409 

ROOT  spring  (LB-TN/RAD) 

,1972406 

.5661406 

,1056407 

,1649407 

,2339407 

,3121407 

BUCKLING  capability  RATIO 

9,38 

9.15 

8,90 

6,59 

8,22 

7,61 

strength  capability  Ratio 

.89 

2,39 

4,20 

6.20 

8.32 

10, 'S3 

* CANNTSTER  properties  ♦ 

HEIGHT  (IN) 

66,60 

76.26 

I 

63,79 

90,23 

95.98 

101,26 

diameter  (IN) 

16,41 

23.32 

28.70 

33,31 

37,42 

41,19 

* WEIGHTS  (LB)  a 

ARRAY 

1126,5 

1231.6 

1336,4 

1443,4 

1552.7 

1664,4 

BOOM 

66.1 

133.5 

202.2 

272,3 

343.8 

416.6 

f annISTER 

39,0 

73,8 

108,5 

143,4 

178.7 

214,5 

FULL  tensioner 

1*1 

1,9 

5.2 

s.t 

7.S 

10,4 

intermediate  tensioner 

.9 

1.0 

1*1 

1.2 

1.3 

1,5 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

BLANKET  a 

• 

032. 0 

SUPPORT  STRUCTURE  a 

5,5 

interconnect  harness  « 

41.3 

BOA  COVER  a 

37,9 

BOX  HINGE  a 

.9 

COVER  latch  a 

13,6 

CONTAINER  a 

73,8 

HAST  TIP  fitting  a 

3,2 

MIO  TENSION  mechanism  a 

• 04 

tONT  Bx  cruise 

LATCH  a 

2.8 

CONT  BX  ,CVR  CR  LATCH  a 

.4 

CONT  BX  DEPLOy'OEVICE  a 

4,6 

COM  8X  launch 

latch  a 

.1 

GUIDE  WIRE  tensioner  b 

5,3 

E-65 


ARRAY  TYPE  LM8C  FOLDOUT 

POWfR/wlNG  a ^0, 

0 KW 

ARRAY 

WIDTH  m 8, 

SO  M 

ARRAY  uei^GTH  * «7,U«  M ASPECT  RATIO 

a 5.5R 

FREQUENCY 

BLANKET  AREA  « .62500+06 

DEPENDENT  PARAMETERS 

1N*SQ 

BLANKET  WEIGHT  B 612,0  LB 

**«*«  MINIMUM  FREQUENCY  HZ 

.010 

.019 

.028 

,037 

,006 

.050 

**»♦•  TORSIOnau  frequency  HZ  ♦♦♦♦♦ 

.023 

,007 

,071 

,096 

,121 

,106 

*****  BENDING  frequency  HZ  *»♦♦* 

.01  0 

,019 

,020 

,037 

.006 

«050 

1 

♦ ARPAY  PROS^eRTIfS  ♦ 

ARRAY  MASS  fXR) 

507.3 

508.3 

589,8 

632.1 

675,3 

719,2 

ARRAY  WEIGHT  ILB) 

1116.0 

1206,2 

1297.6 

1390,7 

1485.6 

1582.5 

CENTER  OF  GRAVITY  IIN) 

SG6.6 

626,9 

809,7 

790,0 

780,6 

768,0 

rlanxet  tension  as) 

3,33 

13.33 

29,99 

53,32 

83,31 

119,96 

moment  of  inertia  11 

.1226410 

,1293+10 

,1362+10 

,1031+10 

,1502+10 

,1570+10 

MOMENT  OF  INERTIA  12 

,0628*07 

,9652+07 

,9689+07 

.9701+07 

,9808+07 

,9889+07 

SPECIFIC  POWER  (KW/Kc) 

,079 

,073 

,068 

,063 

,059 

,056 

SPECIFIC  WFIGHT  CKG/Kw) 

12.7 

13.7 

10.7 

15,8 

16.9 

18,0 

• ROOM  PROPERTIES  • 

DIAMETER  (IN) 

13.28 

18.86 

23.19 

26.90 

30,20 

33.22 

El  (18*IN-SQ) 

,Ht5«e*08 

,59185+08 

,13500+09  • 

20089+09 

,38918+09 

,56998+09 

ROOT  SPRING  a8*lN7RAD) 

,1717*06 

,0919+06 

,9152+06 

,1027+07 

,2020+07 

,2689+07 

mJCXLTNG  capability  RATIO 

9.30 

9,02 

8,71 

8.36 

7.95 

7,51 

3TRFNGTM  capability  RaTIO 
♦ cannister  properties  • 

.83 

2,25 

5.97 

5,89 

7,90 

10,09 

HEIGHT  (IN) 

63.00 

72.20 

79,36 

85,07 

90,91 

95,90 

diameter  (IN) 
* weights  (IP)  * 

15,67 

22,25 

27,37 

31,70 

35,63 

39.20 

ARRAY 

1116,0 

1206,2 

1297,6 

1390.7 

1085,6 

1582,3 

as 

enoM 

56,7 

110.0 

173,1 

232.7 

293,0 

355.1 

CANNISTER 

35,5 

67,1 

98,5 

130.1 

161.9 

190,0 

FULL  tensioner 

1,1 

1.9 

3.1 

0.9 

7,1 

9,9 

intermediate  tensioner 

,9 

1.0 

1.1 

1 .2 

1.3 

l.S 

RLANKET  b 

832,0 

FREQUENCY  INDEPENDENT 
SUPPORT  STRUCTURE  « 

WEIGHTS 

5.5 

(LB) 

INTERCONNECT  HARNESS  « 

01,3 

BOX  COVER  • 

37,9 

eox  HINGE  8 

l.t 

COVER  LATCH  * 

13.0 

CONTAINER  « 

70,9 

MAST  TIP  fitting  m 

3.2 

MlO  TENSION  MECHANISM  s 

.00 

COM  ex  CRUISE 

LATCH  m 

2,0 

CONT  BX  CVR  CR  LATCH  B 

.0 

CONT  ex  DEPLOY  DEVICE  o 

0.6 

COM  8X  LAUNCH 

LATCH  m 

.1 

GUIDE  WIRE  TENSIONER  * 

5.0 
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ARRAY  TYPE  L^SC  FOLOOUT  POWER/WINC  9 «0.0  KW  ARRAY  WIDTH  « 9,00  M 

ARRAY  LENSTH  • a<l,80  M ASPECT  RATIO  K 0,96  BLANKET  AREA  o ,62500+06  IN-SO  BLANKET  WEIGHT  ■ 652,0  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


r*«A««  MINIMUM  FREQUENCY  H2 

,010 

,019 

.028 

.057 

.006 

.050 

**♦*♦  torsional  frequency 

.021 

,003 

.060 

,086 

,109 

.131 

•+**•  BENDING  FREQUENCV  H2  ♦♦♦♦+ 

,010 

,019 

.026 

,057 

,006 

,054 

1 

♦ PR0PF«TIF3  ♦ 

ARRAY  HASS  (KC) 

502,7 

538,9 

575,5 

612,6 

650, tt 

669,0 

ARRAY  weight  (LB) 

1106,0 

HB5,5 

1266,0 

1307,6 

. 1031.0 

1515,7 

CFNTER  OF  GRAVITY  (IN) 

BOO, 9 

763,2 

767.7 

753,6 

700,8 

729,0 

Rl ANKET  TENSION  (LB) 

5,15 

12,59 

28.32 

50.36 

78,68 

115,30 

mcihent  of  inertia  11 

.1086+10 

,1137+10 

,1190+10 

,1203+10 

,1297+10 

,1552+10 

moment  of  inertia  I? 

,1079+06 

,1081 +08 

,1085+06 

,1091+06 

,1098+08 

•1106+08 

SPECIFIC  PO*»ER  IKW/RG) 

.060 

,070 

.070 

.065 

.061 

.058 

SPECIFIC  WEIGHT  (KC/KW) 

12.6 

15,5 

10.0 

15,3 

16.3 

17,2 

« ROOM  properties  • 

diameter  (IN) 

12.71 

16.05 

22,18 

25,71 

28,85 

31,72 

ei  (IR,IN-S9) 

,12228+08 

,09630+Ofi 

,11353+09 

,20605+09 

,32018+09 

,07372+09 

ROOT  SPRING  On-IN/RAD) 

,1507+06 

.0511+06 

,6007+06 

.1206+07 

,1761+07 

,2301+07 

RUCKLING  CAPABILITY  RATIO 

9.25 

8.89 

P.50 

8.10 

7,71 

7,25 

STRENGTH  CAPABILITY  RATIO 

.78 

2.1? 

3.76 

5,59 

7.57 

9.66 

* CANNISTEP  PROPERTIES  * 

HEIGHT  (IN) 

59,78 

68,58 

75,01 

81,23 

66,41 

91,10 

diameter  UN) 

15,00 

21,29 

26, )8 

50,30 

30,00 

37,03 

• reIQhts  (LB)  Y 

ARRAY 

1106,0 

1185.5 

1266.0 

1307.6 

1031,0 

1515,7 

BOOM 

09. 1 

99,0 

109,5 

200.8 

252,9 

305.7 

CANNJsTER 

32.0 

61.3 

90,0 

118,7 

107,6 

176,7 

full  tensioner 

1.0 

1.6 

5,0 

0.6 

6.8 

9,0 

intermediate  tensioner 

.9 

1.0 

1,1 

1.2 

UJ 

1,0 

FREQUENCY  INDEPENDENT  WEIGHTS  (LB) 


blanket  « 

852.0 

SUPPORT  structure  » 

5,5 

interconnect  harness 

01,3 

BOY  COVER  ■ 

37.9 

BOX  HINGE  a 

1,3 

COVER  LATCH  « 

12.5 

container  a 

76,0 

mast  TTP'FITTING  » 

3.2 

MIO  TENSION  mechanism  r 

.05 

CONI  sx  CRUISE  LATCH  s 

2,9 

CONT  BX  CVR  CR  LATCH  a 

.0 

CONT  BX  DEPLOY  DEVICE  a 

0,6 

CONT  RX  LAUNCH  LATCH  k 

.1 

GUIDE  WIRE  TENSIONER  ■ 

0,0 

ARBAY  type  LMSC  FOLPOUT  POWER/WING  » UO.f*  KW  ARRAY  WIDTH  ■ 9,50  M 

array  lENGTH  a fl?,UO  M ASPFCT  RATIO  s a,«7  BLANKET  AREA  a ,62S004’06  IN*8Q  BLANKET  WEIGHT  * 832,0  LB 


FREQUENCY  DEPENHENT  PARAMETERS 


«**««  MINIMUM  FREQUENCY  HZ 

,010 

,019 

,028 

,037 

,046 

,055 

«*««*  torsional  FREQUFNCV  MZ 

,019 

.059 

,058 

.078 

.096 

.119 

»«***  BENDING  FREQUENCY  HZ 

,010 

.019 

,026 

,037 

,046 

.055 

1 

* ARRAY  PROPERTIES  * 

ARRAY  MASS  (KG) 

099,1 

551.1 

563.6 

596,6 

630.0 

664.1 

ARRAY  weight  (LB) 

1 096,0 

1166,5 

1239,9 

1312.4 

1366.1 

1461,0 

CENTER  OF  GRAVITY  (IN) 

759,6 

743,9 

729,0 

716,9 

705,0 

694,0 

HLANKFT  TFNSJON  (LBT 

5.00 

1 1 .93 

26.83 

47,71 

74,54 

107.34 

MOMENT  OF  inertia  11 

,9668+09 

,1009+10 

,1050+10 

,1092+10 

,1134+10 

,1176+10 

moment  of  inertia  12 

,1202+06 

,1204+08 

,1208+06 

,121-4  + 08 

,1222+08 

.1231+06 

SPECIFIC  POWER  (KW/KG) 

,080 

,075 

.071 

.067 

.063 

.060 

SPECIFIC  WEIGHT  (KG/Kw) 

12.5 

13.3 

14.1 

14,9 

15,8 

16,6 

• HOO”  PROPERTIES  • 
diameter  (IN) 

12,22 

17.51 

21,27 

24,64 

27,64 

30,37 

El  (LR-IN-80) 

,10042+06 

,42046+06 

,95825+08 

,17256+09 

.27310+09 

,39833+09 

o\ 

•...J 

ROOT  SPRING  IL8*IN/RA0) 

,1339+06 

,3806+06 

,7061+06 

,1090+07 

,1549+07 

,2055+07 

ruckling  CAPABILITV  RATIO 

9.16 

6.70 

8,36 

7.95 

7.49 

7.02 

STRENGTH  CAPARILITV  RATIO 

.73 

2.00 

3.56 

5.32 

7.22 

9,24 

• CANNI3TER  PROPERTIES  * 
HEIGHT  (IN) 

56.93 

65.35 

T1.86 

77,42 

82.37 

86*66 

0U“ETER  (IN) 

14,42 

20.43 

25.10 

29,08 

32.61 

55,84 

• wEIGHfS  (LB)  * 
ARRAY 

1098,0 

1168.5 

1239,9 

1312.4 

1386,1 

1461.0 

BOOM 

43.0 

86,3 

130.3 

174.8 

219,9 

265.6 

CANNISTER 

29.9 

56,3 

82.6 

108,9 

135,3 

161.9 

FUl L TENSIONER 

1.0 

t.fi 

2.9 

4,4 

6,4 

8,9 

intermediate  tensioner 

.«> 

1.0 

J.l 

1.1 

1,3 

1.4 

blanket  s 

832.0 

FREQUENCY  INDEPENDENT 
SUPPORT  STRUCTURE  a 

weights 

5.5 

(LB) 

INTERCONNECT  HARNESS  4 

41.3 

BOY  COVER  « 

37,9 

BOY  MINCE  a 

1,5 

COVER  LATCH  a 

IB.l 

container  a 

77,2 

MAST  TIP  fitting  a 

3.2 

mid  TENSION  MECHANISM  a 

.05 

CONI  RX  CRUISE 

LATCH  ■ 

?.« 

CONI  BX  CVR  CR  LATCH  a 

.4 

CONT  BX  DEPLOVOEVICE  « 

4,6 

COM  BX  LAUNCH 

LATCH  * 

.1 

GUIDE  WIRE  tensioner  a 

4,6 

original  page  is 
OP  POOR  quality; 
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*R«*V  TYPE  I.MSC  FOUDOUT  POWER/WlNG  P ao,0  KW  ARRAY  WIDTH  PtO,00  R 

ARRAY  LENSTH  p ao,32  M ASPECT  RATIO  P «,«3  BUANKET  AREA  i .62300+06  IN-SO  BLANKET  WEICHT  m 032.0  UB 


FREQUENCY  DEPENDENT  PARAMETERS 


MINIMUM 

FREQUENCY 

HZ 

.010 

,019 

.028 

.037 

.046 

,035 

«««** 

TORSIONAL 

FREQUENCY 

HZ 

PP*«« 

,018 

,033 

,053 

,072 

,090 

,108 

BENDING 

FREQUENCY 

HZ 

,010 

,019 

.028 

,037 

,046 

.055 

P ARRAY  PROPERTIES  • 


ARRAY  M4SS  (KG) 

496.8 

52fl.7 

353,8 

583,2 

613,0 

603,4 

ARRAY  WEIGHT  (l.H) 

1092,9 

1154,4 

1218,3 

1283,0 

13«8.7 

1415.4 

CENTER  OF  gravity  UN) 

722,0 

708,2 

695.4 

683,6 

672,6 

662.3 

RUANKET  tension  (LB) 

3.00 

11.33 

25.49 

45.32 

70,81 

101,97 

MOMENT  OF  inertia  11 

,0708+09 

,9019+09 

,9343+09 

,9671+09 

,1000+10 

,1030+10 

MOMENT  OP  inertia  12 

.1331+08 

.1330+08 

,1338+08 

,1344+08 

,1352+06 

.1362+08 

SOECIFIC  PO-iER  (KW/kg) 

,081 

,076 

.072 

,069 

,065 

.062 

SPECIFIC  WEIGHT  (KG/KW) 

12. « 

13,1 

13.8 

14,6 

15.3 

16.1 

'♦  BOOM  PROPERTIES  ♦ 

W OIAMETER  (IN) 

11.91 

16.65 

20,45 

23,68 

26.54 

29.16 

1 FI  (LB-tlN-SQ) 

.94123+07 

,35938+08 

.81779+08 

,14703+09 

.25235+09 

,33838+09 

03  ROOT  SPRING  rL0*IN/RAO) 

.1239+06 

,3380+06 

.6269+06 

,9734+06 

,1372+07 

,1819+07 

RUrKLTNG  capability  RATIO 

9,08 

8.67 

8.20 

7,77 

7.29 

6,81 

strength  capability  Ratio 

.72 

1.89 

3.37 

5,06 

6,89 

8,84 

* canntstfr  properties  • 

. 

HEIGHT  (IN) 

54,57 

62,39 

68 ,66 

73.99 

78,72 

63,04 

niAMETEH  (TN) 

10,05 

19,64 

24,13 

27,94 

51.32 

30,41 

* WEIGHTS  (LB)  ♦ 

ARRAY 

1092,9 

1134,4 

1218.3 

1263.0 

1308,7 

1015.4 

POOM 

38.8 

75,8 

114,3 

153,3 

192,7 

232.5 

CANNlSTER 

28.2 

52,0 

76,2 

100.4 

120,6 

109,1 

FULL  TFNSIONER 

1.0 

1.7 

2.8 

4.3 

6,2 

6,5 

interheoiate  tensioner 

,9 

1.0 

1.0 

1.1 

1.5 

1.4 

frequency  independent 

WEIGHTS 

(LB) 

blanket  p 

832.0 

SUPPORT  STRUCTURE  m 

5,5 

interconnect  HARNESS  p 

41.3 

BOX  COVER  P 

57,9 

BOX  hinge  p 

1.7 

COVER  LATCH  a 

11.6 

container  p 

76,3 

mast  tip  fitting  s 

3,2 

HID  TENSION  MECHANISM  p 

.05 

cont  rv  cruise 

LATCH  ■ 

2.8 

CONT  BX  CVR  CR  LATCH  P 

.0 

CDNT  BX  DEPLOY  DEVICE  » 

4.6 

CONT  BX  LAUNCH 

LATCH  « 

« t 

GUIDE  WIPE  tensioner  p 

0,5 

E-69. 


ARH*Y  TVPt  LMSC  FOLDOUT 


POWER/WINB  9 45.0  KW 


ARRAY  WIDTH  9 7.00  M 


AR»AY  LC^iGTH  « 64.90  M 


ASPECT  RATIO  * 9.?6 


8LAWKET  AREA  • *70313+06  IN*80 


BLANKET  WC16HT 


936.0  IB 


FREQUENCY 


>•*«#«  MINTMU"*  FREQUENCY  HZ  *****  .010 
*****  TORSIONAt  frequency  HZ  ,039 
*«*««  SENOlNS  FREQUENCY  HZ  ♦*•**  .010 

> 

* array  PRORERTIES  + 

ARRAY  HASS  (KG)  610,9 
ARRAY  weight  CL9)  1340.1 
CENTER  OF  GRAVITY  (IN)  1144,2 
PLANKFT  TENSION  (LB)  5,12 
moment  of  inertia  II  , 2721  + 10 
MOMENT  OF  inertia  12  ,7368+07 
SRE.riFIC  power  (KW/KCl  p074 
SPECIFIC  "EIGHT  (KG/KW)  13,6 


* POOH  PROPERTIES  * 

OIAMeteR  (IN)  17,36 

ET  (L0-TN-SO)  ,42461*00 

ROOT  spring  (LB-IN/RAO)  ,3935+06 

buckling  capability  ratio  9,69 

strength  capability  Ratio  i*i® 


* CANNISTfR  PROPERTIES  + 

height  (IN)  04,77 

diameter  (IN)  20,49 


* weights  (L0)  ♦ 

array  1344,1 

BOOM  132,4 

camnister  61,2 

FULL  tensioner  1,2 

intermediate  tensioner  1,0 


dependent  parameters 


.OIR 

.028 

,037 

,045 

,054 

,077 

,116 

.160 

,203 

*248 

,019 

.029 

,037 

,045 

.054 

699,9 

799,6 

083,5 

990,6 

1091,2 

1537,6 

1737,2 

1943.7 

2157,4 

2376.6 

1 11 1 ,*» 

1066,3 

1065.1 

1047,2 

1031  ,9 

20.48 

46.09 

81.94 

126,03 

184.36 

,3016+10 

,3326+10 

,3645+10 

,3975+10 

,4315+10 

,7392*07 

,7431+07 

.7495+07 

,7554+07 

,7639+07 

,064 

,057 

• 051 

.046 

.042 

15,5 

17,5 

19,6 

21,9 

24.0 

24,76 

30.59 

35.63 

40,16 

44,40 

17586+09 

,40971+09 

,75415+09 

.12200+10 

,18168+10 

,1113+07 

,2099*07 

,3310+07 

.4759+07 

,6420+07 

9,70 

9.66 

9,55 

9,35 

9.04 

2.97 

5.07 

7.51 

9.60 

11,92 

96,98 

106.60 

114,92 

122.43 

129.39 

29,22 

36,09 

42,04 

47,41 

52,39 

1537,6 

1737,2 

1943.7 

2157.4 

2379.6 

269,4 

411.2 

557,9 

709,6 

966,5 

116,4 

172.1 

229.1 

267,4 

347,4 

2*4 

4.3 

7.0 

10,5 

14,7 

1,0 

1.1 

1.3 

1.5 

1.0 

FREQUENCY  INDEPENDENT  WEIGHTS  (LB) 


BLANKET  a 936,0 
90X  COVER  a 42,6 
container  a 79.4 

CONT  MX  CRUISE  LATCH  ■ 2,8 
CONT  BX  LAUNCH  LATCH  a ,1 


SUPPORT  STRUCTURE  « 6,0 
BOX  HINGE  tt  ,6 
MAST  TIP  fitting  a 3.3 
CONT  0X  CVR  CR  LATCH  9 ,4 
GUIDE  WIRE  TENSIONER  a 6,4 


INTERCONNECT  HARNESS  a 46,5 
COVER  LATCH  a 20,0 
MID  TENSION  mechanism  e ,04 
CONT  BX  DEPLOY  DEVICE  * 5,2 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 
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ARR*y  TVPt  LMSC  POLOOUT 


POWER/|«IING  » <l$,0  KW 


ARRAY  WTOTH  7,50  M 


ARRAY  length  a 60.46  M 


ASPECT  RATIO  ■ 8,06 


blanket  area  ■ ,7031Jt06  IN*Sfl 


BLANKET  WEIGHT 


936.0  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


*****  MINIMUM  FREQUENCY  HZ 

,010 

,019 

,026 

,037 

,046 

.054 

♦**•*  torsional  frequency  HZ  ♦♦♦*♦ 

,033 

,067 

,102 

,139 

,176 

.>214 

*****  BENDING  FREQUENCY  HZ  *♦*♦* 

,oto 

,019 

.026 

,037 

,046 

,054 

1 

♦ AR9AV  *»P0»ERTIES  ♦ 

ARRAY  MASS  (KG) 

596. 3 

673.3 

750,2 

629,3 

910,9 

994,9 

array  weight  (LB) 

t3!6.S 

1481,2 

1650,4 

1624,5 

2003,9 

2166.6 

CFm^er  of  gravity  (IN) 

1071,4 

1042.3 

1018,7 

998,7 

981,5 

966,5 

BLAnkpt  tension  (LB) 

4,78 

19.12 

43.02 

76,48 

119.50 

172.07 

moment  of  inertia  n 

.2330*10 

,2546*10 

,2769+10 

,2998*10 

,3234*10 

,3477*10 

moment  of  inertia  12 

,6443*07 

,6469+07 

.851 1 *07 

, 8569*07 

,8643*07 

,6734*07 

SPECIFIC  POWFR  (KW/KG) 

,075 

,067 

,060 

,054 

.049 

.045 

SPECIFIC  WF.IGHT  (KG/Krt) 

13,3 

15.0 

16,7 

18,4 

20,2 

22.1 

• BODM  PROPERTIES  ♦ 

DIAMETER  (IN) 

16,46 

23,45 

26,93 

33,65 

37,89 

41  ,82 

El  (LB-IN.SO) 

.34332*06 

•14141*09 

,32764*09 

,59979*09 

,96500+09 

,14308+10 

ROOT  SPRING  (L8*IN/RAD) 

,3270*06 

,9454+06 

,1775*07 

,2794*07 

,3991*07 

,5363+07 

BUCKLING  CAPABILITY  RATIO 

9.59 

9,51 

9,40 

9,21 

8,9ll 

8,56 

strength  capability  ratio 

1,06' 

2,79 

4.81 

6,99 

9,25 

11,56 

♦ CANnisTEP  PHOPERTtea  * 
HEIGHT  (IN) 

79,54 

91,07 

100,12 

1,07.90 

114,91 

121,36 

diameter  <|N) 

19,42 

27.67 

34,13 

39,70 

44.71 

49,34 

* weights  (LB)  ♦ 

ARRAY 

1316,3 

1461.2 

1650,4 

1624,5 

2003,9 

2166, 6 

BOOH 

in.i 

225.5 

343.2 

464,4 

569,1 

717.3 

CANnISTER 

54,6 

104,1 

153,7 

204,0 

255.3 

307,8 

full  TENSIONER 

i.e 

2,5 

4.1 

6.6 

9.8 

13.8 

intermediate  TENSIONER 

1.0 

1,0 

1.1 

1.3 

1,5 

1,7 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

BLANKET  « 

• 

936,0 

SUPPORT  STRUCTURE  a 

6,0 

interconnect  harness  n 

46,5 

BOX  COVER  a 

42,6 

BOX  HINGE  B 

.8 

COVER  LATCH  a 

t«,9 

container  a 

79,6 

mast  tip  FITTING  a 

3,3 

MIO  TENSION  HECHANISM  a 

.04 

COM  ex  CRUISE 

LATCH  H 

2.8 

CONT  BX  CVR  CR  LATCH  a 

.4 

CONT  BX  DEPLOY  DEVICE  = 

5,2 

cont  bx  launch 

LATCH  a 

.1 

GUIDE  WIRE  tensioner  a 

6.1 
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TYPE  LMSC  POLOOUT 


P0WCR/W1N6  B 4S.0  KW 


ARRAY  WIDTH  a 8,00  « 


ARRAY  lENGTH  » 5<!),70  » 


aspect  patio  8 7,09 


BLANKET  AREA  8 ,70313+Ofc  IN*SQ 


BLANKET  WEIGHT  a 936,0  LB 


FREOUFNCY  DEPENDENT  PARAMETERS 


MINIMUM  FREQUENCY  HZ  ***«* 

,010 

#*♦*♦  torsional  PREOUENCY  HZ  ***** 

,029 

*«,**  sending  FREOUENCY  HZ  ***** 

.010 

• array  properties  * 

ARRAY  MASS  (KG) 

5R8,3 

ARRAY  WEIGHT  (LB) 

1299,3 

center  of  gravity  (IN) 

1007,2 

BLANKET  TENSION  (LB) 

9,98 

MOMENT  UF  INERTIA  11 

,2020+10 

MOMENT  OF  INERTIA  12 

,9593+07 

SPECIFIC  power  (KW/«G) 

,076 

SPECIFIC  WEIGHT  (KG/KW) 

13,1 

* ROHM  properties  ♦ 

DIAMETER  (IN) 

15.66 

Et  (LB-IN«SQ) 

,28166+08 

ROOT  SPRING  (La®lN/RAD) 

,2819+06 

RUCKLING  capability  RATIO 

9,50 

STRENGTH  capability  RATIO 

.99 

• canntster  properties  ♦ 

HEIGHT  (IN) 

79,96 

diameter  (IN) 

18,98 

,019 

.028 

,037 

,096 

,059 

,059 

,090 

,122 

,159 

.167 

,019 

,028 

.037 

,096 

.059 

653,0 

719,0 

786,8 

856.3 

927,7 

1936.5 

1581,9 

1730,9 

1683,9 

2091,0 

981.1 

959,3 

990,6 

929,3 

909,8 

17.92 

90,33 

71.70 

112,03 

161.32 

,2181+10 

,2396+10 

,2515+10 

,2688+10 

,2865+10 

,9621+07 

,9665+07 

,9727+07 

,9807+07 

,9909+07 

,069 

.063 

,057 

,053 

,099 

19.5 

16.1) 

17,5 

19,0 

20,6 

22.29 

27,97 

31.92 

35,91 

39,58 

11551+09 

,26696+09 

.98566+09 

.77799+09 

,11905+10 

,8123+06 

.1520+07 

,2385+07 

,3596+0? 

,9590+07 

9,35 

9,17 

a. 92 

6,59 

8,19 

2,63 

9,57 

6,68 

8,89 

11.17 

85,89 

99.99 

101,78 

106,36 

119,42 

26,30 

32,91 

37,66 

92,37 

96,70 

8 WEIGHTS  (L8)  7 

ARRAY  1299,3 
room  94,3 
rANNISTFR  ‘IP*? 
FULL  TENStONFB  1,2 
intermediate  tensioner  ,9 


1936,5 

1501,9 

1730,9 

1883.9 

2091  ,0 

191.1 

290,2 

391.8 

495.9 

602,5 

93.9 

130,3 

103,3 

229,0 

275.5 

2,2 

3,9 

6 

9,3 

13.0 

1.0 

1.1 

K3 

• 1.4 

1,7 

FREQUENCY  INDEPENDENT  WEIGHTS  ILB) 


BLANKET  » 936,0 
POK  COYER  8 92.6 
CONTAINER  B 80,7 
COnT  bX  cruise  latch  b 2,8 
CONT  0X  LAUNCH  latch  b ,1 


SUPPORT  STRUCTURE  8 6,0 
BOX  HINGE  B 1,0 
mast  TIP  fitting  8 3,3 
CONT  6X  CVR  CR  LATCH  u ,9 
GUIDE  WIRE  TENSIONER  » 5,8 


INTERCONNECT  HARNESS  P 96,5 
COVER  LATCH  s 18,0 
MID  TENSION  mechanism  » ,09 
CONT  flX  DEPLOY  DEVICE  9 5,2 


original  page  is 
OF  POOR  QUALITY 
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ARRAY  TYPE  L><SC  FDLDOUT  POWER/WINS  ■ «5,0  KW  ARRAY  WIDTH  • 8.50  M 

array  Lt'^STH  ■ S3.S?  H aspect  RaTIA  « 6,28  BLANKET  AREA  » ,70313+06  lN-80  BLANKET  WEIGHT  ■ 936,0  L8 


FREQUENCY  DEPENDENT  PARAMETERS 


MINIMUM  FREQUENCY  HZ 

,010  .019 

,028 

,037 

,006 

,050 

*•**«  TORSIONAU  frequency  HZ 

««««$ 

.026  .053 

,080 

,108 

.136 

,165 

RENDING  frequency  HZ 

♦ »*** 

.010  .019 

.028 

.037 

,006 

.050 

* ARRAY  PROPERTIES  ♦ 

ARRAY  MASS  CKG) 

580.3  636.6 

690,1 

752,7 

812.6 

87(t.} 

ARRAY  WEIGHT  (LB) 

1276,6  10(10.6 

1526,9 

1656,0 

, 1786,2 

1923,5 

CFmTFr  of  gravity  (IN) 

950.2  926,8 

906.8 

889,3 

673,9 

860,1 

BLANKET  tension  (LB) 

0,?2  16.87 

37,96 

67,00 

105.00 

151.83 

MOMENT  OF  TNFRTIA  11 

.1770+10  .1891+10 

,2016+10 

,2103+10 

,2273+10 

,2005+10 

HOVFNT  OF  TNFRTIA  12 

•1082+08  .1085+08 

,1089+00 

,1096+08 

,1105*08 

.1115+08 

SPECIFIC  POWER  (KW/KG) 

,078  .071 

.065 

,660 

,055 

.051 

SPECIFIC  WEIGHT  (KG/KW) 

12.9  10.1 

15,0 

16,7 

16,1 

19,0 

♦ ROOM  PROPERTIES  ♦ 


1 OIAMETER  (IN) 

10,95  21.26 

26,18 

30,39 

30,16 

37,62 

El  (L8-IN-SQ) 

,23000+08  ,95628+00 

.21982+09 

,39926+09 

,63736+09 

,93765*09 

ROOT  SPRING  (UB-IN/BAD) 

,2053+06  ,7050+06 

,1316*07 

.2059+07 

,2920+07 

- .3906+07 

RUCKLING  capability  RATIO 

9.02  9,21 

8.97 

8,66 

0,29 

7,86 

strength  capability  Ratio 

.92  2,08 

0.33 

6.37 

8.53 

16,76 

♦ CANNTSTER  properties  ♦ 

height  (IN) 

70.90  81,31 

89.02 

96.37 

102.59 

108.30 

diameter  (!N) 

17.65  25,09 

50.89 

35,86 

00.31 

00.39 

♦ weights  (LB)  ♦ 

ARRAY 

1276,6  1000.6 

1526.9 

1656,0 

1766.2 

1923,5 

boom 

60.9  163,6 

208,1 

330,3 

022.0 

512.3 

' CANNISTER 

05.0  85,2 

125,0 

166,0 

207,0 

208,7 

FULL  tensioner 

1,1  2.1 

3.7 

Sl9 

6.8 

12,2 

intermediate  tensioner 

.9  1.0 

M 

1,2 

1.0 

1.6 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

BLANKET  » 

936,0 

SUPPORT  STRUCTURE  » 

6.0 

interconnect  harness  m 

46,5 

ROY  cover  m 

02,6 

eox  HINGE  * 

1.2 

COVER  LATCH  ■ 

17.2 

CONTAINER  • 

01.8 

MAST  TIP  fitting  » 

3,3 

MID  TENSION  mechanism  m 

.00 

CONT  8X  CRUISE 

LATCH  ■ 

2.8 

CONT  ex  CVR  CR  LATCH  c 

,0 

CONT  BX  DEPLOY  DEVICE  * 

5.2 

CONI  8X  LAUNCH 

LATCH  « 

.1 

GUIDE  WIRE  TENSIONER  ■ 

5.5 
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*RR*Y  TYPE  L^SC  FOLROUT  POwER/WiNG  • «5,0  kW  ARRAY  WIDTH  9 9,00  M 

ARRAY  lENGTH  a 50.90  H ASPECT  RATIO  * 5,60  BI.AHKET  AREA  B ,70313+06  IN-SQ  eiAHKET  WEIGHT  « 936,0  LB 


FRCOUEHCY  OFPEHOENT  PARAMETERS 


♦*♦*»  minimum  frequency  HZ 

.010 

,019 

,026 

,037 

.096 

,059 

TORSIONAL  ERFOUENCY  HZ  $**** 

,020 

,097 

,072 

,097 

.122 

.197 

*«**«  bfnoing  frequency  HZ  +*♦♦♦ 

,010 

,019 

,028 

,037 

,096 

.059 

♦ array  properties  ♦ 

array  MASS  (KG) 

575,7 

623.3 

673.7 

725,1 

777.6 

831,2 

ARRAY  WEIGHT  (LB) 

1262.2 

1371.5 

1982.2 

1595,3 

1710.7 

1828,6 

center  of  gravity  (IN) 

809,2 

878.1 

859,8 

893.6 

829,1 

816.0 

blanket  tension  (LB) 

3.96 

IS, 93 

35.65 

63.73 

99.58 

193,39 

MOMENT  OF  INERTIA  11 

,IS60+10 

,1658+10 

,1753+10 

,1851+10 

,1950+10 

,2051+10 

MOMENT  OF  inertia  12 

,1212+06 

,1215+08 

,1220+08 

,1227+06 

,1236+08 

.1297+08 

SPECIFIC  POWER  (KW/KG) 

,078 

.072 

.067 

.062 

,058 

.059 

SPECIFIC  weight  (KC/Kw) 

12,7 

13.9 

15.0 

16.) 

17.3 

18. S 

♦ BOOM  PROPERTIES  ♦ 

diameter  (IN) 

10.32 

20.39 

25.05 

29,03 

32.61 

35,89 

El  (LP-IN»3Q) 

,19656+08 

,80100+08 

,18361+09 

.33255+09 

,52932+09 

,77651+09 

ROOT  'spring  (UB-IM/RAD) 

.2152+06 

,6172+06 

,1150+07 

.1795+07 

,2599^07 

,3591+07 

RUCKLING  capability  PATIO 

9,39 

9,08 

8,79 

8.93 

8.02 

7.57 

strength  capability  ratio 

.86 

2.39 

9.11 

6.08 

8, 18 

10.36 

♦ CANNISTER  properties  ♦ 

HEIGHT  (IN) 

67,26 

77,22 

89,95 

91,56 

97,97 

102,88 

diameter  (IN) 

16,69 

29,00 

29,55 

39,26 

38,98 

92,35 

» WEIGHTS  (LB)  ♦ 

ARRAY 

1262.2 

1371,3 

1962,2 

1595,3 

1710,7 

1828.6 

ROOM 

70,1 

1«1,9 

219.1 

288.2 

363.6 

990,3 

CANNISTER 

91,1 

77.9 

119,5 

151.3 

188,5 

226.1 

FULL  tensioner 

1.1 

2,1 

3.5 

5.6 

B.3 

11.6 

intermediate  tensioner 

,R 

l.Q 

1.1 

1.2 

1.9 

1,6 

FRFOUENCY  independent 

weights 

(L8) 

blanket  ■ 

. 

936.0 

SUPPORT  structure  » 

6,0 

INTERCONNECT  HARNESS  a 

96,5 

BflK  COVER  ■ 

92,6 

BOX  HINGE  a 

1.9 

COVER  LATCH  a 

16.9 

CONTAINER  ■ 

83,0 

MAST  TIP  fitting  a 

3.3 

MIO  TENSION  mechanism  a 

,05 

CONT  ax  CRUISE 

LATCH  * 

2,8 

CONT  BX  fVR  CR  LATCH  a 

.9 

CONT  PX  DEPLOY ‘DEVICE  a 

5,2 

CUNT  ex  LAUNCH 

LATCH  m 

,1 

GUIDF  HIRE  TFNSIONER  a 

5.3 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 
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A«R*Y  TYPE  LH8C  FOLOOUT 

POHER/WING  a «5, 

0 KW 

ARRAY 

WIDTH'  a 9,50 

M 

ARRAY  length  a <IT.75  H ASPECT 

RATIO  a 5,03 

BLANKET  AREA 

a ,70313+06  IN.8Q 

BLANKET  WEIGHT  a 936 

FREQUENCY 

dependent  parameters 

HimMUM  FREQUENCY  HZ  ***** 

»QtO 

,019 

,026 

,037 

,046 

,054 

*****  torsional  frequency  HZ  ***** 

,021 

,043 

,065 

.087 

,110 

,133 

***««  9FN0ING  FREQUENCY  HZ  ***** 

,010 

.019 

,026 

,037 

,046 

,054 

* ARRAY  properties  * 

ARRAY  HASS  (KG) 

568, R 

612.4 

657,0 

702.4 

748.7 

795.9 

array  weight  (LO) 

1250, « 

13«7,2 

1445.4 

1545,5 

1647,1 

1750,9 

CFMTER  OF  GRAVITY  (IN) 

655,3 

83«,3 

617,5 

802,5 

788,9 

77i6,S 

PUANKET  tension  (L6) 

3,77 

15,09 

33.96 

60.38 

94,34 

135.65 

MOMENT  OF  INfRTIA  11 

,15R3*10 

,1467+10 

.1541+10 

,1617+10 

, 1694+10 

,1772+10 

MOMENT  OF  INFBTIA  12 

,lS«9+08 

,1353+08 

.1358+08 

,1365+08 

.1575*06 

.1386+08 

SPECIFIC  power  (KW/KS) 

,079 

,075 

,068 

,064 

,060 

.057 

SPECIFIC  height  (<G/Kw) 

12.6 

13.6 

14,6 

15.6 

16,6 

1.7,7 

* ROOM  PROPERTIES  * 

diameter  (IN) 

13, 7« 

19,51 

23.99 

27,81 

31,22 

34,34 

El  (L0*IN»3Q) 

,16674+08 

,67786+08 

.15502+09 

,26010+09 

,44482+09 

,65101+09 

ROOT  SPRING  (LB»IM/RAO) 

,1902+06 

.5446+06 

.1013+07 

,1576+07 

,2233+07 

,2971+07 

RUCKLING  CAPABILITY  RATIO 

9.27 

8,96 

B.fe2 

6.23 

7,76 

7.31 

STRENGTH  capability  RATIO 

,61 

2.21 

3.91 

5,80 

7.83 

9.96 

♦ CANNISTER  PROPERTIES  * 

RETGHT  (IN) 

611.03 

73.55 

80.94 

87.25 

92,88 

96.02 

DIAHITER  (IN) 

16,21 

23,02 

26.31 

32,82 

36.84 

40.52 

* WEIGHTS  (L8)  ♦ 

ARRAY 

1250,4 

1347.2 

1445.4 

1545,3 

1647,1 

1750.9 

BOOM 

61,1 

123,3 

186,4 

250,5 

315,7 

382,0 

CANNISTER 

37.7 

71,5 

105,0 

138,7 

172.6 

206,9 

FULL  TENSIONER 

1.1 

2.0 

3.4 

5.4 

7.9 

11,0 

INTERMEDIATE  TENSIONER 

,9 

1,0 

t.l 

1,2 

1.4 

1.6 

FREQUENCY 

independent 

WEIGHTS  (LB) 

- 

blanket  • 93S»0 

SUPPORT  structure  • 

6,0 

interconnect  harness  a 

46,5 

BOX  COVER  * «2,6 

BOX  HINGE  a 

1.6 

COVER  LATCH 

8 

15,8 

container  * eu,i 

MAST  TIP  fitting  a 

3,3 

MID  TENSION 

MECHANISM  8 

.05 

COM  BX  CRUISE  LATCH  a 2,8 

CONT  0X  CVR  CR 

LATCH  a 

.4 

CONT  ex  DEPLOY  DEVICE  * 

5.2 

COnT  BX  launch  latch  a ,1 

GUIDE  WIRE  tensioner  a 

s.t 
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4RR4V  TYPE  L^SC  FOUDOUT 


ARRAY  WIDTH  PlO.OO  M 


POWER/WING  • 45,0  KW 


ARRAY  LEHCTH  « flS.36  M 


ASPfCT  RATIO  ■ U,5«  blanket  AREA  ■ .T051S+06  1N*8Q  BLANKET  WEIGHT  a 93B.0  LB 


FREOUCNCY  DEPENDENT  PARAMETERS 


^»**** 

MINIMUM 

FREQUENCY 

M7 

***** 

.010 

♦ OIR 

,020 

,037 

,046 

.054 

***** 

torsional 

frequency 

HZ 

***** 

,010 

,030 

,059 

.079 

,100 

,1S1 

• • *** 

BFNOING 

FREQUENCY 

HZ 

***** 

,010 

.019 

,028 

.037 

,0^6 

,054 

• ARRAY  PROPERTIES  ♦ 


ARRAY  HASS  (KG) 

563,9 

603*2 

643,0 

683.5 

724,6 

766,5 

ARRAY  WEIGHT  (LB) 

1240,6 

1327.1 

1414.7 

1503,7 

1594.2 

1686,4 

CENTER  QF  GRAVITY  (IN) 

011.7 

794,5 

779,2 

765,4 

752,7 

740,9 

PIANKET  TENSION  (LB) 

3.50 

14. T4 

32.26 

57.36 

89.62 

129,06 

MpMfcNT  0?  inertia  11 

,1250*10 

,1308*10 

,1366+10 

.1426*10 

,1487+10 

,1546+10 

MOMENT  OF  inertia  12 

,1495*00 

,1490*08 

,1504*08 

.1511*00 

,1521*08 

,1533*00 

SPEFiriC  power  (KW/KG) 

.060 

,075 

.070 

,066 

*062 

,059 

SPECinc  weight  (KG/Kw) 

12,5 

13.4 

14.3 

15,2 

16,1 

17,0 

♦ BOOM  PROPERTIES  » 

DTAMEIPR  (IN) 

13.21 

10,75 

23.05 

26,71 

29,97 

32,95 

El  (LB-IN. 30) 

,14266*08 

,57893*08 

,13213*09 

.23828409  , 

57767+09 

,55166+09 

ROOT  SPRING  (LB-IN/HAD) 

,1692*06 

,4838*06 

,8984*06 

,1398+07 

,1975*07 

,2624*07 

BUCKLING  capability  RaTTO 

9.21 

8,85 

8,47 

8,04 

7.57 

7,06 

strength  capability  ratio 

.77 

2.09 

3,72 

5,54 

7,50 

9,57 

• caNNTSTeR  properties  * 

• 

height  (IN) 

61,09 

70.23 

77,33 

83.37 

88,74 

93.66 

- Q 

diameter  (IN) 

15,59 

22,13 

27,20 

31,52 

35.37 

38, R8 

^ •Xi 

♦ WEIGHTS  (LB)  ♦ 

ARRAY 

1240,6 

1327,1 

1414,7 

1503,7 

1594,2 

1686.4 

fO  > 

SOPM 

53,7 

108,2 

163,5 

219.5 

276,4 

334,0 

tr 

lO. 

CANNI5TER 

34,8 

66.0 

96,8 

127,7 

158,9 

190,2 

S ts 

full  tfnsioner 

1.1 

1.9 

3.5 

5.2 

7,6 

10,5 

intermediate  tensioner 

,9 

1.0 

M 

1.2 

1.3 

1.5 

E8 

FREQUENCY  INDEPENDENT 

weights  (L8) 

BLANKET  « 

936,0 

SUPPORT  STRUCTURE  a 

6,0 

interconnect 

HARNESS  « 

46,5 

HOY  COVER  m 

42.6 

BOY  HINGE  a 

1.9 

cover  latch 

a 

15,2 

container  a 

05,2 

HAST  TIP  fitting  a 

3.3 

MID  TENSION 

MECHANISM  a 

,05 

CONT  BY  CRUISE  LATCH  a 

2.6 

CONT  BY  CVR  CR  LATCH  a 

.4 

CONT  BY  DEPLOY  DEVICE  » 

5,2 

CONT  0X  LAUNCH  LATCH  a 

.1 

GUIDE  WIRE  tensioner  « 

4,9 
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ARRAY  TVP£  iMSC  FOLOOUT 

POWER/WING  t 50.0 

KW 

ARRAY 

WIDTH  F 7,00 

M 

AROAY  UEN5TH  ■ 7a,00  M ASPECT  RATIO 

f 10.39 

BLANKET  AREA 

a ,76125+06 

lN-80 

blanket  weight  ■ t040 

FREQUENCY 

DEPENDENT  parameters 

*♦**♦  MINIMUM  frequency  H7 

.010 

,019 

,028 

.037 

.005 

• QS3 

«**««  torsional  frequency  M2 

.043 

.086 

.132 

.180 

.230 

.281 

««*«*  BENDING  FREQUENCY  HZ  ««**« 

,010 

,019 

.026 

,057 

,005 

.053 

♦ ARRAY  PROPERTIES  ♦ 

‘ 

ARRAY  MASS  (KG) 

698.9 

817,0 

900.6 

1069,1 

1203,0 

1342.6 

ARRAY  WEIGHT  (LB) 

1537.6 

1796.3 

2069.0 

2352,0 

2606.6 

2953.6 

CENTER  OF  GRAVITY  (IN) 

1266.6 

1230,5 

1202.6 

1180.6 

1162.2 

1106.7 

blanket  tension  (LB) 

6,32 

25,29 

56.90 

101,16 

156.06 

227.61 

MOMENT  OF  INERTIA  Jt 

,3e25*t0 

,0535+10 

.0867+1  0 

,5421+10 

,5999+10 

,6601+10 

'FOMENT  OF  inertia  I? 

,St9?*07 

,8221+07 

,8269+07 

, 0336.07 

.802U07 

,8526+07 

SPECIFIC  power  (KW/KG) 

,072 

,061 

,053 

,047 

.002 

.037 

SPECIFIC  WEIGHT  (KG/KW) 

14,0 

16,3 

18,8 

21.4 

20,1 

26.9 

♦ BOOM  properties  * 

DIAMETER  (IN) 

19.32 

27.62 

34,19 

39.91 

05.10 

09,90 

€I  (LB*IN,SQ) 

.6523U06 

,27239+09 

,63977+09  . 

11672+10 

•19362+10 

,29098+10 

ROOT  spring  (LH-IN/RAO) 

,5291*06 

,1506+07 

,2933+07 

,4663+07 

,6729+07 

.9133+07 

RUCKLING  capability  RaTIO 

9.B2 

9,93 

10.00 

9,98 

9,e‘o 

9,58 

STRENGTH  CAPABILITY  RATIO 

1 .24 

3.18 

5.37 

7.65 

9.97 

12,29 

* canntstfr  properties  • 

HEIGHT  (TN) 

90.25 

107,90 

1 18,79 

128.22 

156,70 

104.76 

diameter  (TN) 

22.80 

32,59 

40,35 

47,09 

53,22 

56, 9a 

• weights  (LB)  ♦ 

ARRAY 

1537,6 

1798,3 

2069,4 

2552.0 

2606.6 

2953.6 

ROOM 

182.3 

372.6 

571.0 

777. 8 

993,3 

1217,7 

r annister 

75.8 

100,7 

214,9 

287.1 

361,7 

038.8 

FULL  TENSIONER 

1.3 

2.8 

5,) 

8.0 

12,7 

17.9 

INTERMEDIATE  TENSIONER 

1.0 

1.0 

1.2 

1.4 

1.7 

2.0 

FREQUENCY 

independent 

weights  (LB) 

blanket  9 

■* 

1000,0 

SUPPORT  STRUCTURE  ■ 

6.0 

interconnect  harness  w 

51.7 

BOX  COVER  * 

07.0 

BOX  HINGE  e 

.7 

COVER  LATCH  B 

26.2 

CONTAINER  M 

85,0 

MAST  TIP  fitting  * 

3,5 

MID  TENSION  mechanism  b 

.00 

cont  px  cruise 

latch  « 

2.8 

CONT  BX  CVR  CR  LATCH  m 

.4 

CONT  0X  deploy’ OEVICF  a 

5,8 

CONT  PX  launch 

LATCH  m 

.1 

GUIDE  WIRE  tensioner  « 

7.0 
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ARRAY 

TYPE 

LH8C 

rOLDPUT 

POWER/WING  • SO.O  KW 

ARRAY  WIDTH  9 

7,50  H 

ARRAY  length  « 

67. ?0 

H 

ASPECT  RATIO  t 

6.96  blanket  area  m 

,78125+06  IN*S0  BLANKET 

WEIGHT  » 

1040,0  LB 


FOEouENcv  Dependent  parameters 


««*««  MINIMUM  FREOUENCV  H2 

*«<!<*  + 

,010 

,019 

,028 

.037 

.045 

,054 

***»♦  TORSIONAL  FREQUENCY  HZ 

,037 

.075 

.114 

.155 

.197 

.241 

»■«*«  BENDING  frequency  HZ 

»«T«* 

.010 

,019 

.028 

,037 

.045 

.054 

♦ ARRAY  PROPERTIES  ♦ 

ARRAY  MASS  (KG) 

681.7 

7B2.3 

686,3 

994,0 

1105,7 

1221.4 

ARRAY  WEIGHT  (LB) 

1499,7 

1721.1 

1949,6 

2186,8 

2432.4 

2687 , 0 

CENTER  OF  GRAVITY  (IN) 

1186,3 

1153,4 

1127,4 

1106,0 

1088,0 

1072,5 

BLANKET  TENSION  (LB) 

5,90 

23.60 

53.11 

94,42 

147,53 

21?, 4U 

MOMENT  OF  INERTIA  11 

,5263+10 

,3633+10 

,4017+10 

,4414+10 

,4626+10 

,5252+10 

mo>-*ent  of  inertia  12 

,9305*07 

,9416+07 

.9467+07 

,9539+07 

,9631+07 

,9743+07 

SPECIFIC  POWER  (KW/KG) 

,073 

,064 

,056 

,050 

,045 

.041 

SPECIFIC  WEIGHT  (KG/Kw) 

13.6 

15.6 

17,7 

19,9 

22.1 

24,4 

♦ BOOH  properties  * 

diameter  (IN) 

18,32 

26.14 

32.50 

37,64 

42.46 

46,94 

El  {L3-1N,S0) 

,52675+OB 

,21847+09 

,50965+09 

,93936+09  . 

15217+10 

,22717+10 

ROOT  spring  (LBwIN/RAO) 

,4507+06 

,1310+07 

,2475+07 

,3912+07 

.5617+07 

,7586+07 

RUCKLING  capability  RATIO 

9,71 

9,73 

9,70 

9,58 

9,36 

9,05 

STRENGTH  capability  RATIO 

1.15 

5,01 

5.13 

7,37 

9,67 

12,00 

• CANNISTER  PHOPERTIE8  * 

height  (IN) 

68.43 

101.34 

111,51 

120,31 

126,27 

135,66 

diameter  (IN) 

21.61 

30. S4 

38,12 

44,42 

50,11 

55,39 

• weights  (LB)  * 

ARRAY 

1499,7 

1721,1 

1949,0 

2186,6 

2432.4 

2687,0 

BOOH 

152,9 

311,4 

075,6 

645,6 

821,9 

1004.2 

CAMnIstER 

67,9 

129.3 

191,5 

255,1 

320.3 

367,5 

FULL  TENSIONER 

1,3 

2,6 

4,8 

7.9 

11,9 

16.6 

INTERMEDIATE  TENSIONER 

1,0 

1.0 

1.2 

1." 

1.6 

1.9 

FREQUENCY 

INDEPENDENT 

WEIGHTS  (LB) 

blanket  a lOflO.O 

SUPPORT  structure  f 

6,4 

INTERCONNECT 

HARNESS  9 

51,7  • 

BOX  COVER  « 

47.4 

BOX  HINGE  « 

.9 

COVER  LATCH 

24,7 

container  « 

B6.5 

MAST  TIP  fitting  9 

5.5 

MID  TENSION 

mechanism  « 

.04 

COnT  BX  cruise  latch  m 

2.6 

CONT  BX  CVR  CR 

LATCH  9 

,4 

CONT  BX  DEPLOY  DEVICE  B 

5.8 

CONT  ftX  LAUNCH  LATCH  ■ 

,t 

guidf  wire  tensioner  ■ 

6,6 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 
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iRR*Y  TVPE  UMSC  roLDOUT 

POwER/wlNG  • 30 

,0  Kw 

ARRAY 

WIDTH  n 8.00 

M 

ARRAY  LENGTH  ■ 65,00  M ASPECT  PATIO 

■ T.88 

blanket  area  » .78129*06 

IN*8Q 

BLANKET  WEIGHT  W 1000 

FREQUENCY 

dependent 

PARAHE7ER8 

/'««««*  MIMImum  frequency  HZ 

.010 

,019 

,038 

,037 

,005 

,050 

TOPSIONAL  frequency  HZ  ♦**♦* 

.032 

.066 

,100 

,136 

.172 

.210 

*****  0ENOINS  FREQUENCY  HZ  ♦♦♦♦♦ 

,oto 

,019 

.038 

,037 

,005 

.050 

* array  properties  ♦ 

ARRAY  HASS  (KG) 

668.0 

750.6 

803.6 

955.3 

1030.0 

1127,6 

ARRAY  WFTGHT  CLP) 

166R.6 

1660,1 

1855,8 

2057.7 

2365.9 

2480.8 

CENTER  OF  GRAVITY  (IN) 

1115.6 

1065.7 

1061,5 

1001,2 

1033.7 

1006,5 

81 ANkpT  tension  (LB) 

5.53 

23.13 

09,79 

08,53 

158.31 

199.16 

moment  of  inertia  n 

,2831+10 

,3095+10 

,3378+10 

.3670+10 

,3971+10 

,0281+10 

MOMENT  OF  INERTIA  I? 

.1066+08 

,1069*06 

,1075+08 

,1082+08 

,1092+08 

•11 00+08 

SRECIFIC  POWER  (KW/KS) 

,075 

• 066 

,059 

,053 

,009 

,000 

specific  weight  (KC/KW) 

13.0 

15.1 

16.9 

16,7 

20.6 

22.6 

* ROOM  PROPERTIES  • 

W OTAmeteR  (IN) 

17,03 

20.80 

30.65 

35,67 

00,19 

00.36 

^ El  (1  B-IN.SQ) 

.05169+08 

,17808+09 

,01321+09  , 

75750+09 

.12206+10 

,18125+10 

00  ROOT  SPRING  (LP-IN/RAD) 

.3983+06 

,1130+07 

,21 13+07 

,3339+07 

.0761+07 

,6000+07 

ruckling  CAPABILITY  RATIO 

9.62 

9,55 

9.00 

9.35 

8,96 

8,59 

STRENGTH  CAPABILITY  RATIO 

1 ,06 

2.60 

0.89 

7,08 

9,56 

11.67 

* CANNISTER  PROPERTIES  ♦ 

HEIGHT  (IN) 

S3. 33 

95.55 

105.15 

113.03 

120.88 

127.77 

OIAMETER  (IN) 

20.56 

29,51 

36,17 

02,09 

07,02 

52.35 

* weights  (L9>  * 

ARRAY 

1069,6 

1660.1 

1855,8 

2057,7 

2265. 9 

2080,8 

BOOH 

139,8 

263.6 

ool  .9 

503,7 

690,1 

800,9 

CANNISTER 

61,2 

116,5 

172,2 

226,8 

286.6 

305,6 

FULL  TFNSIONFR 

1,2 

3.5 

0,6 

7.S 

11,2 

15,8 

intermediate  tensioner 

1*0 

1*0 

1.2 

1*3 

1,6 

1*6 

blanket  a 

1000.0 

FREQUENCY  INDEPENDENT 
SUPPORT  STRUCTURE  a 

WEIGHTS 

6,0 

(LB) 

interconnect  harness  a 

51,7 

eox  COVER  a 

07,0 

BOX  HINGE  a 

1,1 

COVER  latch  a 

23*0 

container  a 

87,6 

MAST  TIP  FITTING  a 

3,5 

MID  TENSION  MECHANISM  a 

.00 

cont  bx  cruise 

LATCH  a 

2.8 

CONT  BX  CVR  CR  LATCH  a 

,0 

CONT  8X  DEPLOY  DEVICE  « 

5,6 

CONT  8X  LAUNCH 

latch  a 

.1 

GUIDE  WIPE  tensioner  a 

6.3 
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ARRAY  TYPE  L^SC  POLOOUT 
ARRAY  length  s 59,30  M ASPECT  RATIO 


*****  MINIMUM  PREQUENCY  H2  ***** 
*****  torsional  PREQUENCY  M2  ***** 
*****  BENOTNG  FREQUENCY  HZ  ***** 


* ARRAY  properties  ♦ 

ARRAY  MASS  (KG) 

ARRAY  i^EIGHT  (L8) 

CENTER  OF  GRAVITY  ON) 

Bi anket  tension  CLB) 

MOMENT  OF  INERTIA  I) 
MOMENT  OF  inertia  I? 
SPECIFIC  POWFR  (KW/KCJ 
SPECIFIC  HEIGHT  (K6/KW) 


♦ qnOM  PROPERTIES  * 

OTAHETER  TIN) 

FI  (L8-IN-S0) 

ROOT  SPRING  (LB«IN/PA0I 
RUCKLING  capability  RATIO 
strength  capability  RATIO 


* canntster  properties  * 

MEtGHT  UN) 

OIAMETER  (IN) 


* weights  (LB)  * 

ARRAY 

BOOM 

CAMNISTER 
FULL  tensioner 
INTERmeoIATE  tensioner 


POWER/wING  9 50,0  KM 
• 6,96  blanket  area  m ,76)25*06 

PREOUENCY  DEPENDENT  PARAMETERS 


,010 

,019 

,026 

,029 

,059 

,069 

,010 

,019 

,028 

657,0 

732,3 

609,9 

1 995,9 

1611,0 

1760,6 

1052,7 

1025.7 

1005,2 

5,21 

20.63 

96.66 

,2965*10 

o267S*10 

,2666*10 

,1  20?*06 

,1205*08 

,121 1*06 

,076 

,068 

,062 

13.1 

19.6 

16,2 

16,63 

25,68 

29,20 

35635*00 

,19719+09 

,39005*09 

,5376*06 

,9792*06 

,1626*07 

9,53 

9,90 

9,22 

1,01 

2,69 

9.66 

78,61 

90,93 

99,53 

19,63 

27,99 

39,95 

1995.9 

1611,0 

1780,6 

111.3 

225,5 

302,8 

55,6 

105,7 

155,9 

1.2 

2,9 

a, 9 

1.0 

1,0 

1,1 

array  WIDTH  • 8,50  M 
IN-SO  BLANKET  WEIGHT  • 10«0,0  LB 


,037 

,095 

,059 

,120 

.152 

.165 

.037 

,005 

.059 

S68,5 

969,9 

1053,6 

1959,7 

2133.8 

2317, e 

989.0 

967,3 

95?, 5 

63,51 

130.17 

167.99 

.3105,10 

,3529+10 

,3560+10 

,1219*06 

,1230+08 

,1202+oe 

',056 

,052 

.007 

17,8 

19,9 

21.1 

33,99 

38,19 

92,12 

62073+09 

,99566+09 

,10729+10 

,2867+07 

,0067+07 

,5960+07 

8.97 

8,6e 

8,21 

6,79 

9.03 

11,31 

107,36 

119.36 

120.65 

00*00 

05,07 

09,70 

1950,7 

2133,8 

2317,6 

063.2 

586,7 

713.9 

206.6 

256,6 

311.5 

7,1 

10,6 

10,9 

1.3 

1,5 

i.e 

PREOUENCY  independent  WEIGHTS  (LSI 


blanket  » • loao.O 
BUY  COVER  « at, a 
container  8 86,6 
COMT  HX  cruise  latch  8 2,8 
CONT  RX  LAUNCH  LATCH  ■ ,t 


SUPPORT  structure  ■ 6,9 
BOX  hinge  » 1.3 
MAST  TIP  fitting  8 S.5 
CONT  Bx  cvR  cR  Latch  * ,a 
guide  wire  tensioner  m 6,0 


interconnect  HARNESS  <*  51,7 
COVER  LATCH  b 22,3 
MID  TENSION  MECHANISM  « ,09 
CONT  BX  DEPLOY  DEVICE  » 5,8 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITYi 
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ARRAY  TYPE  LH3C  POLOOUT  POWER/WING  « 50,0  KW  ARRAY  WIDTH  n 9,00  M 

ARRAY  length  9 56.00  M ASPECT  RATIO  ■ 6,22  BLANKET  AREA  • ,T«125*06  IN*80  BLANKET  WEIGHT  ■ 10«0,0  LB 


PREOUENCY  dependent  PARAMETERS 


**♦**  ►'INIMUrt  PREQUFNCY  H7 

,010 

,019 

,028 

,037 

,046 

,054 

TORSIONAL  FREQUENCY  H?  *•♦♦♦ 

,026 

,052 

,080 

.107 

.135 

.164 

OENOING  FREQUENCY  HZ  »*»♦♦ 

,010 

,019 

.026 

,037 

,006 

.054 

t 

* AftPAY  PRO^ff^TTES  * 

ARRAY  M*SS  (KG) 

6<ie,o 

710,1 

781.6 

650.6 

921,4 

990,0 

ARRAY  WEIGHT  <L8) 

i«25.r 

1571,1 

1719,5 

1871.0 

2027,1 

2186,6 

CENTER  OF  GRAVITY  (IN) 

996.6 

972.0 

951.3 

933,2 

917,3 

903,1 

blanket  tension  (LB) 

0.93 

19.67 

00.26 

78,66 

122.90 

177,03 

HOHENT  OF  inertia  H 

,317«tlO 

,2330+10 

,2098+10 

,266*5+10 

,2636+10 

,3011+10 

H0H5NT  OF  INERTIA  12 

,15«6+06 

,1350*08 

,1356+08 

,1360+00 

,1576*08 

,1369,08 

SPECTFICC  POWFR  (KW/KG) 

,077 

.070 

.064 

,059 

,054 

.050 

SPECIFIC  weight  (KG/Kw) 

IJ.O 

10.3 

15,6 

17,0 

16,0 

19,9 

♦ ROOH  PROPERTIES  • 

OIAHETER  (IN) 

15.92 

22,65 

27.90 

32,40 

36.43 

40,14 

El  (LB-In.sq) 

.sooaa^oB 

,1231  ?+(i9 

,26305+09 

,51561+09 

,62432+09 

.12145+10 

ROOT  SPRING  (L8-IN/RA0) 

,2961+06 

,6521+06 

.1591+07 

,209u+07 

.3506+07 

,4743+07 

SUCKLING  capability  RATIO 

9, US 

9,26 

9,02 

6,72 

6.33 

7,89 

STRENGTH  CAParilITY  RATIO 

.95 

2.50 

0,00 

6,51 

6,69 

10,95 

♦ canntster  properties  ♦ 

hETGht  (IN) 

70,76 

65.66 

90,50 

101  .96 

108,62 

114,75 

diameter  (IN) 

ie.79 

26,72 

32.92 

38.23 

42,99 

47.36 

* WEIGHTS  (LB)  ♦ 

ARRAY 

1025,7 

1571.1 

1T19.5 

1671,4 

2027.1 

2186.6 

BOOH 

96,3 

190,8 

295.6 

398.7 

504.1 

611.9 

cannister 

50,0 

96,5 

102.2 

1QB.3 

235,1 

282,6 

FULL  tensioner 

1.2 

2.3 

4.2 

6.B 

10,1 

l4,l 

intermediate  tensioner 

1.0 

1.0 

1.1 

1.3 

1.5 

i.7 

FREQUENCY  INDEPENDENT 

weights 

(LB) 

81 ANKET  ■ 

1040.0 

SUPPORT  STRUCTURE  a 

6,4 

INTERCONNECT  HARNESS  « 

51,7 

80K  COVER  » 

47,4 

BOX  hinge  a 

1,5 

cover  latch  a 

2t,3 

CO'iTATUFR  a 

89,9 

HAST  TIP  fitting  a 

5,5 

mid  tension  mechanism  a 

.05 

COmT  fix  CRUISE 

LATCH  a 

2,8 

CONT  8X  CVH  CR  LATCH  a 

.4 

CONT  BX  OEPLOT  DEVICE  * 

5,8 

COnT  fix  LAUNCH 

LATCH  a 

.1 

GUIDE  WIRE  Tensioner  * 

5,7 
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*R«*Y  TYPE  LMSC  POLOOUT 


POMER/MXNB  a SO.Q  KM 


ARRAY  WIDTH  a R.SO  M 


ARR4Y  LENCTh  a S5.06  M 


aspect  ratio  a S,56  BLANKET  AREA  a •7618ST06  IN»$0  BLANKET  WE16HT  * 10tt0«0  LB 


FREOUENCV  OEPENDENT  PARAMETERS 


minimum  FREQUENCY  HE 

,010 

,019 

TORSIONAL  FREQUENCY  HJ 

,023 

,047 

*****  RENDINC  FREQUENCY  HZ  a***$ 

,010 

,019 

1 

♦ *RPAY  P90P6RTIE3  • 

ARRAY  MASS  (KG) 

6tt0.7 

699,2 

ARDAY  WEIGHT  (LB) 

taoR.a 

1536.2 

rEMTER  OF  GRAVITY  (IN) 

906.0 

923.7 

RLANKFT  TENSION  (LB) 

4,66 

16.63 

MOMf-UT  OF  inertia  11 

,193«+ JO 

,2056+10 

MOf'ENT  OF  inertia  12 

,1496+06 

,1502+08 

SPFriFIC  power  (KW/KG) 

,070 

,072 

SPECIFIC  HEIGHT  (KG/KW) 

12. B 

14,0 

♦ qpoM  properties  * 

diameter  (IN) 

IS, 26 

21,72 

FI  (LH-IN.SO) 

,25504+06 

,10406+09 

BOOT  SPRING  (LB-IN/RAO) 

,2616+06 

,7512+06 

nurKLING  CAPABILITY  RATIO 

9,38 

9,15 

strength  capability  ratio 

.69 

2,41 

* CanniSTeR  properties  ♦ 

HEIGHT  (IN) 

71.16 

81.79 

diameter  (IN) 

16.03 

25,63 

♦ weights  (L9)  ♦ 

ARRAY 

1409.4 

1536.2 

BOOM 

64.0 

169,7 

CANNISTER 

46.7 

66,6 

full  tensioner 

1.2 

2.3 

intermediate  tensioner 

1.0 

1.0 

,028 

,037 

,046 

.054 

,072 

,097 

,122 

.147 

,028 

.057 

,046 

,054 

758,7 

819,6 

88UB 

945.4 

1669.2 

1603,0 

1939,9 

2079,6 

904,5 

887.7 

672,6 

659,0 

41,93 

74.54 

116,47 

167,71 

,21 66+10 

,2515+10 

,2448+10 

,2563+10 

,1509+08 

,1516+06 

,1530+08 

,1544+06 

.066 

,061 

,057 

.053 

15.2 

16,4 

17,6 

16,9 

26,73 

31,02 

34,86 

38,37 

23892+09 

,43335+09 

,69061+09 

,10149+10 

,1401+07 

,2190+07 

*3106+07 

,4145+07 

6,05 

6,49 

6,07 

7,60 

4,23 

6.24 

6.37 

10,56 

90,06 

97,14 

103,47 

109,27 

31,54 

36,60 

41,13 

45,26 

1669, 

2 

1603,0 

1939.9 

2079.6 

257, 

1 

346,3 

437,2 

529,9 

130, 

3 

172,4 

21S.0 

258,1 

4. 

0 

6.4 

9.6 

13.4 

1. 

1 

1,3 

1,5 

1.7 

BLANKET  a 

1040,0 

FREOUENCY  INDEPENDENT 
SUPPORT  structure  a 

WEIGHTS 

6,4 

(LP) 

interconnect  harness  « 

51,7 

ROK  COVER  a 

47,4 

BOX  HINGE  a 

l.O 

COVER  LATCH  a 

20,4 

container  a 

91,1 

MAST  TIP  fitting  a 

3.5 

MID  TENSION  MECHANISM  p 

.05 

CONI  Bx  cruise 

LATCH  a 

2,6 

..  CONT  BX  fVR  CR  LATCH  W 

.4 

COM  RX  DEPLOY  DEVICE  a 

5.6 

CONI  RX  LAUNCH 

latch  a 

.1 

GUIDE  WIRE  TENSIONER  a 

5,5 

’ ORIGINAL  PAGE  IS 
OF  POOR  quality 
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ARRAY  Type  LMSC  FOLDOUT  POWER/WIWG  * 50.0  KW  ARRAY  WJOTH  *10.00  M 

array  LEI^GTH  « SO.ttO  M ASPECT  RATIO  ■ 5,04  BLANKET  AREA  * ,7&1254-0fc  IN*SQ  BLANKET  WEIGHT  » 1040,0  LB 


FREQUENCY  OEPENRENT  PARAMETERS 


HTNTMUM  FREQUENCY  HZ  **♦♦* 

,010 

,019 

,028 

.037 

,046 

.054 

*****  TORSIONAL  FREQUENCY  HZ  ***** 

,021 

,043 

,065 

,088 

,110 

.134 

*****  BtNOtNG  frequency  HZ  ♦♦**♦ 

,010 

.019 

,026 

,037 

.046 

.054 

• array  properties  * 

array  mass  (K6) 

634,5 

686.7 

739,7 

793.7 

848,9 

905.2 

array  weight  (Lfl) 

1396,0 

1510,0 

1627,4 

1746,? 

1867,5 

1991,3 

TENTER  OF  GRAVITY  UN) 

900.2 

B79.9 

862.3 

B46.5 

832.3 

619,4 

blanket  tension  (L8) 

4.43 

17,70 

39.83 

70,81 

110,64 

159,33 

HOHgNT  OP  INFRTIA  11 

.1732+10 

,1830+10 

,1931+10 

.2033+10 

,2137+10 

,2243+10 

MOMENT  OP  inertia  12 

,1659+08 

.1664+08 

,1670*08 

,1680+08 

,1692+08 

,1707+08 

SPPCIPIC  PO.<ER  (KW/K5) 

,079 

,073 

,068 

,063 

.059 

.055 

SPECIPIC  *E10HT  (KG/Kwl 

12,7 

13,7 

14, B 

15.9 

17,0 

18.1 

* ROOM  properties  * 

OIAMETFR  (IN) 

14,69 

20.67 

25.68 

29,78 

33,44 

36.79 

El  (Lb^tN-SO) 

.21810+09 

.88608+08 

,20337+09 

,36798+09 

,58519+09 

,85765+09 

ROOT  SPRING  (L8-IN/RA0) 

.2327+06 

,6669+06 

.1241+07 

,1937+07 

,2743+07 

.3654+07 

hucklinr  capability  ratio 

9,31 

9.02 

8,68 

0,29 

7,84 

7,35 

STRENGTH  CAPABILITY  RATIO 

,B4 

2,29 

4,03 

5,97 

8.04 

10.21 

• canntster  properties  * 

MfelGHT  (IN) 

67.90 

78,09 

86,02 

92,79 

98,83 

104,36 

otameter  Uni 

17.34 

24.63 

30,30 

35,14 

39.46 

43.42 

* WEIGHTS  tLB)  ♦ 

ARRAY 

1396.0 

1510.8 

1627,4 

1746.2 

1867.5 

1991,3 

BOOM 

73,8 

148,9 

225.3 

303.1 

362,5 

462,8 

C1NNI3TER 

43,1 

81,7 

120,1 

158,7 

197.7 

237,1 

FULL  tensioner 

1.2 

2.2 

3.B 

6.2 

9.2 

12.8 

INTERMEOIATE  tensioner 

.9 

1.0 

1.1 

U3 

1.4 

1.7 

FREQUENCY  INDEPENDENT 

WEIGHTS 

ILB) 

blanket  a 

• 

1040,0 

SUPPORT  structure  a 

6,4 

interconnect  harness  * 

51,7 

F»nx  COVER  * 

47.4 

BOX  hinge  « 

2,0 

COVER  LATCH  s 

19,5 

container  * 

92.2 

MAST  TIP  fitting  x 

3,5 

MIO  TENSION  mechanism  * 

,05 

CONT  BY  CRUISE 

LATCH  X 

2.8 

CONT  0X  CVR  CR  LATCH  x 

.4 

CONT  0X  DEPLOY  DEVICE  » 

5,6 

CONT  3X  LAUNCH 

latch  X 

.1 

GUIDE  WIRE  tensioner  a 

5.5 
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ARRAY  TYPE  LH8C  FOLDOUT  POWER/WINC  « 55,0  KW  ARRAY  WIDTH  ■ 7,00  M 

array  length  » 79,21  M ASPECT  RATIO  • 11,32  BLANKET  AREA  • ,65938+06  IN-SO  BLANKET  WEIGHT  * 11<I«,0  LB 


FREOUENCV  DEPENBENT  PARAHETER8 


♦*♦♦♦  MINIMUM  FREQUENCY  HZ 

♦ ♦*** 

,010 

,019 

,028 

,036 

,005 

.053 

*♦*♦*  torsional  frequency  HZ 

tom 

,095 

,107 

,201 

,258 

.517 

•***»  RENDING  frequency  HZ 

***** 

.010 

,019 

.028 

.056 

,005 

.055 

A array  PROPFRTIES  • 

1 

ARRAY  mass  (KG) 

793.0 

909.3 

1112.8 

1260,6 

1065.1 

1650.7 

array  weight  (L6) 

1705,5 

2086.5 

2008,2 

2826,2 

3223,3 

3600,0 

center  of  gravity  (IN) 

1397.0 

1308,8 

1319,7 

1297,0 

1278.6 

1263.0 

blanket  tension  (LB) 

7,65 

30,60 

68.85 

122.00 

191,26 

275.01 

moment  of  inertia  11 

,5228+10 

,6061*10 

,6936+10 

,7857+10 

,8620*10 

.983P+10 

MOMENT  OF  INERTIA  12 

,9020*07 

,9059+07 

.9117*07 

.9198*07 

,9302+07 

,9029*07 

SPECIFIC  power  (kw/kg) 

,069 

.058 

,009 

,003 

,038 

,033 

SPECIFIC  weight  (K6/KW) 

10,0 

17.3 

20.2 

23,0 

26,6 

30,1 

• room  PRftPEPTlES  ♦ 

diameter  (IN) 

21,30 

50,52 

37,87 

00,29 

50,17 

■ 55,67 

E!  (Lfi-TN-SO) 

,96350+09 

,00598*09 

.96216*09 

,18015+10  , 

29603*10 

,00903*10 

ROOT  SPRING  (LB-IN/RAO) 

,7090*06 

,2085*07 

,3963+07 

,6375*07 

,9261*07 

,1265*08 

buckling  capability  ratio 

9.95 

10,16 

10*36 

10,00 

10,38 

10,15 

strength  CAPARILITY  ratio 

1.33 

3,37 

5.62 

7.93 

10,20 

12,54 

* cannister  properties  ♦ 

. 

height  (JN) 

103,75 

118.96 

131.06 

101.69 

151,38 

160,05 

diameter  (IN) 

25,10 

36,01 

00,68 

52.27 

59,20 

65,69 

o S 

♦ WEIGHTS  (LB)  ♦ 

ARRAY 

1705,5 

2088,5 

2008,2 

2626,2 

3223.3 

3600,0 

ROOM 

203.7 

500,3 

770,2 

1050,0 

1352,0 

1660.7 

cannister 

92.0 

176.6 

263,3 

353,3 

007.0 

500,7 

FULL  tensioner 

1.0 

3.2 

6.0 

10,0 

15.2 

21.5 

intermediate  tensioner 

1.0 

1,1 

1,2 

1,5 

1,8 

2.2 

FREQUENCY 

independent 

WEIGHTS  (LB) 

blanket  • 110«,0 

SUPPORT  STRUCTURE  tt 

6,9 

interconnect 

HARNESS.  B 

56,8 

BOX  COVER  ■ 

52.1 

BOX  HINGE  # 

,7 

COVER  LATCH 

■ 

33,7 

container  • 

92.3 

MAST  TIP  FITTING  « 

3.6 

MID  TENSION 

mechanism  w 

.00 

CONT  PY  cruise  latch  m 

2.8 

CDNT  ax  CVR  Cfi 

LATCH  « 

.0 

CONT  8X  DEPLOY  DEVICE  » 

6.0 

CONT  fix  LAUNCH  LATCH  m 

.t 

GUIDE  WIRE  tensioner  ■ 

7,6 
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*R«4y  TVPC  LMSC  FOLOOUT  POwER/WlNG  « 55,0  KW  ARRAY  WIDTH  « 7,50  M 

ARRAY  LENGTH  a 73. « M ASPECT  RATIO  m 9.86  BLANKET  AREA  a .85938Y06  IN-SQ  BLANKET  WEIGHT  a Htta.O  LB 


FREOUENCY  DEPENDENT  PARAMETERS 


HINTMUH  FREOUENCY  HZ 

,010 

,019 

,028 

,037 

.045 

,053 

««M«  torsional  frequency  HZ 

♦ ♦♦♦* 

,083 

.127 

,173 

,221 

,270 

*•*♦*  bending  frequency  HZ 

♦ **** 

.oto 

,019 

,028 

,037 

,045 

.053 

* ARRAY  PROPERTIES  ♦ 

ARRAY  HASS  (KG) 

T70.6 

902.5 

1039,9 

1183,1 

1332,5 

1488. 5 

ARRAY  weight  n.B) 

1695,3 

1995.6 

2287,7 

2602. e 

2951.6 

3274,6 

CENTER  OF  GRAVITY  tlN) 

1300.1 

1264.0 

1236.3 

1214,0 

■ 1195.6 

1180,1 

blanket  tension  (UB) 

T.m 

28,56 

64.26 

114,24 

178.51 

257,05 

mO'^ENT  of  INERTIA  n 

,R403f 10 

,5046*10 

,5675*10 

,6332*10 

,7016*10 

.7730*10 

MfV^ENT  OF  inertia  12 

,1O3«AO0 

,1037*00 

,1043*08 

,1052*08 

,1063*06 

,1077*08 

SPECIFIC  POWER  (KW/K6) 

.071 

.061 

.053 

.046 

.041 

.037 

SPECIFIC  WEIGHT  (KG/Kw) 

la.o 

16.4 

16.9 

21.5 

?4.2 

27.1 

• flOOH  PROPERTIES  * 

M DIAMETER  (IN) 

20.19 

26,66 

35.74 

41,72 

47,15 

52,22 

c5o  El  (LB«TN*SQ) 

, 77695*08 

.32468*09 

,76321*09 

,14174*10  , 

23134*10 

,34794iH0 

■P-  ROOT  spring  (LR-IN/RAO) 

, 6033*06 

,1763*07 

,3347*07 

,5325*07 

,7690+07 

,1044*08 

RUCKLING  capability  RaTTO 

9.R3 

9,94 

10,01 

9,98 

9,81 

9,51 

strength  capability  ratio 

1.25 

3,20 

5,40 

7,68 

10,00 

12,32 

• CANNiSTfR  PROPERTIES  * 

PtrCHT  (IN) 

97,33 

111.65 

122.99 

132.06 

141.63 

150.19 

OIAMETEH  (IN) 

23.82 

34,06 

42,17 

49,23 

55,64 

61,62 

♦ WEIGHTS  CLB)  ♦ 

ARRAY 

1695.3 

1985,6 

2287,7 

2602,8 

2931,6 

3274.6 

Bonw 

2oa,3 

417,6 

640,3 

B72.5 

1114.7 

1367,1 

CANN13TER 

82,4 

157,6 

234,2 

313,1 

394,6 

479,0 

FULL  TENSIONER 

l»<l 

3,0 

5,7 

9.4 

14,2 

20,1 

INTERMEOTATE  TENSIONER 

1.0 

1.1 

1.2 

1.5 

1.7 

2,1 

FREOUENCY 

independent 

WEIGHTS  (LB) 

BLANKET  a tia«,0 

SUPPORT  STRUCTURE  * 

6,9 

INTERCONNECT 

HARNESS  a 

56.8 

BOX  COVER  ■ 

52.1 

BOX  hinge  a 

,9 

COVER  LATCH 

n 

31,7 

container  ■ 

93,5 

MAST  TIP  FITTING  a 

3.6 

MID  TENSION 

mechanism  a 

.04 

CONT  HX  CRUISE  LATCH  a 

2.8 

CONT  RX  CVR  CR 

LATCH  a 

,4 

CONT  BX  DEPLOY  DEVICE  a 

6.4 

CONT  BX  LAUNCH  LATCH  a 

.1 

GUIDE  WIRE  tensioner  ■ 

7.2 
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AR«*V  TYPE  LMSC  EOLOOUT 
ARRAY  LENRTH  a 69»^0  M ASPECT  RATIO  « 


POwER^HING  ■ S5,0  KW 
B.66  BLANKET  AREA  a 


ARRAY  WIDTH  a 8,00  M 
,8593840fe  IN»80  BUAHKET  WEIGHT  o 


U«0,0  LB 


««t»*  HIMIHDH  FREOUEHCV  HZ 

♦♦♦**  TORSIONAL  FREQUENCY  HZ  «*♦♦♦ 

«•«*«  RFNOING  frequency  HZ  «#«*♦ 


• array  properties  a 
ARRAY  HASS  (KG) 

ARRAY  weight  (LR) 

CFmTER  of  TfRAVITV  (IN) 

blanket  tension  (L6) 

HOHENT  OF  INERTIA  II 
HO'-ENT  OF  inertia  12 
SRfCIFir  POWFR  (KW/KC) 
SPECIFIC  WEIGHT  (KG/KW) 


FREQUENCY  DEPENDENT  PARAMETERS 


.010 

.019 

,036 

,073 

.010 

,019 

752,5 

865,6 

1655,5 

1900,0 

1222.9 

1109.7 

6,69 

26,78 

3828+10 

,0275+10 

1 17W+08 

,1170+00 

,073 

.060 

13,7 

15,7 

,020 

,037 

,111 

.151 

,l>20 

,037 

982.7 

1100.1 

2161,9 

2029, 0 

1163.5 

1101,9 

60,25 

107,10 

0738+10 

,5218+10 

1 180+08 

.1193+08 

,056 

,050 

17,9 

20.1 

,005 

.053 

,192 

.230 

.005 

,053 

1250,1 

1360,8 

2706,2 

2995,7 

1 125.0 

1108,3 

167.35 

200,96 

5716+10 

,6232+10 

1205*00 

,1220+08 

,005 

,0«0 

22,0 

20,7 

♦ booh  PROPERTIES  * 

OIA'^ETER  (IN)  19,20 

El  (LH-rN,.SQ)  ,6360t  + 0S 

ROOT  SPRING  (LB<»IN/RA0)  ,5192  + 06 

BUCKLING  capability  RATIO  9.7? 

strength  capability  Ratio  IoIT 


27,01 

33.00 

39,09 

00,56 

09,27 

26006+09 

.61669+09 

,11379+10 

,18053+10 

,27576+10 

,1510+07 

,2853+07 

,0517+07 

.6090+07 

,8773+07 

9,75 

9,72 

9,60 

9.36 

9,00 

3,00 

5,17 

7,02 

9,73 

12,05 

♦ canniSTeR  properties  * 

WEIGHT  (IN) 

diameter  (TN) 


* *ETGhTS  (LB)  * 

AROAY 

BOOM 

CANNISTER 
FULL  TENSIONER 
INTERMEDIATE  TENSIONER 


91,71 

105,25 

22,66 

32.30 

1655.5 

1900. 4 

173.3 

353.1 

70,3 

101,8 

1,0 

2.9 

1.0 

1,1 

115.93 

125.10 

39,90 

06,60 

2161,9 

2029,0 

539,6 

732.9 

210,2 

200,2 

5.0 

0.9 

1.2 

1,0 

133,55 

101,32 

5?. 50 

58«10 

2706.2 

2995,7 

933.3 

IHl.O 

352,1 

026,2 

13.0 

10,9 

1,7 

2,0 

frequency  independent 

HEIGHTS 

(L0) 

BLANKET  » 

1100.0 

SUPPORT  structure  v 

6.9 

INTERCONNECT  HARNESS  8 

56,0 

BOX  COVER  a 

52.,  1 

BOX  HINGE  * 

1,2 

COVER  LATCH  a 

30,0 

container  a 

90.6 

MAST  TIP  fitting  B 

3.6 

MID  TENSION  MECHANISM  B 

,00 

cont  bx  cruise 

LATCH  a 

2.8 

CONT  0X  CVR  CR  LATCH  » 

.0 

CONT  BY  DEPLOY  DEVICE  « 

6,0 

COUT  BX  LAUNCH 

LATCH  B 

s 1 

GUIDE  WIRE  TENSIONER  « 

6.0 

ORIGINAL  PAGE  lH 
OF  POOR  QUALITY 
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ARP4V  TYPt  LH8C  FOLOOUT  POwER/W!NO  « 55»0  KW  ARRAY  WIDTH  p 6»50  H 

ARRAY  UtH&TH  ■ 65.23  M ASPECT  RATIO  B 7,67  BLANKET  AREA  * ,e593fl+06  IN-SD  BLANKET  WEIGHT  a U««.0  LB 


FREOUENCV  DEPENDENT  PARAMETERS 


♦*♦♦♦  MINIMUM  frequency  HZ  ***** 

,010 

,019 

,028 

.037 

,005 

.050 

*****  TORSIONAL  frequency  HZ  ***** 

,032 

,060 

,008 

.133 

.166 

♦ 205 

*****  BENDING  FREQUENCY  HZ  *♦•** 

,010 

,019 

,026 

,037 

,005 

,050 

* array  properties  * 

ARRAY  HASS  (KC) 

737,0 

BS6.1 

937.1 

1001,0 

1109.2 

1260,5 

ARRAY  height  tLB) 

1623. R 

1039,3 

2061.6 

2291.1 

2526.2 

2773,1 

CENTER  OF  GRAVITY  (IN) 

115R.3 

1123.9 

1099.3 

107S.7 

1061.1 

1005,7 

blanket  tension  (LB) 

6,30 

25.20 

56.70 

100.00 

157,51 

226.61 

MOMENT  OF  inertia  H 

,3337+10 

,3670+10 

,0022+10 

,0301+10 

,4752+10 

,5130+10 

MOMENT  OF  TNERTIA  12 

,IS23+(I6 

,1327+08 

,1330+00 

.1300+08 

,1357+08 

,1372+06 

SPECIFIC  POMFR  (KW/KG) 

,075 

.066 

,059 

.0-53 

.008 

,000 

SPECIFIC  weight  (KG/KH) 

13.0 

15.2 

17,0 

10,9 

20.9 

22.9 

'*  BOOM  PROPERTIES  * 

f diameter  (IN) 

IS. 32 

26.12 

32,25 

37,50 

02.30 

06,71 

00  El  (UB-IN.80) 

,52707+06 

.21786+09 

,50613+09 

,92903+09 

.10967*10 

.22262+10 

ROOT  SPRING  (LR*1N/RA0) 

.0512+06 

,1307+07 

,2060+07 

,3679+07 

,5553+07 

,7076+07 

buckltng  capability  ratio 

9,63 

9,50 

9,07 

9,26 

8.97 

0.57 

strength  CAPARILITY  ratio 

1,10 

2,00 

0,95 

7,16 

9,il0 

11,75 

* cannister  properties  ♦ 

. 

HEIGHT  (JN) 

66,73 

99,60 

109,71 

116,03 

126.30 

133,57 

diameter  (IN) 

21  ,62 

30. B2 

30,05 

00,29 

09.92 

55,12 

* '^EIGHTS  (L«)  ♦ 

ARRAY 

1623.0 

1039,3 

2061,6 

2291,1 

2528,2 

2773,1 

BOOH 

1«B,5 

301.0 

060,1 

623.3 

791,7 

965,5 

cannister 

67,5 

120,6 

190,1 

252.9 

317,1 

362,6 

FULL  TENSIONER 

1.3 

2,7 

5.1 

6,0 

12.7 

17,9 

intermediate  tensioner 

l.O 

1,0 

1.2 

1.0 

1.7 

2.0 

FREQUENCY 

independent 

WEIGHTS  (LB) 

BLANKET  a 

1100,0 

SUPPORT  structure  a 

6.9 

interconnect  harness  ■ 

56, B 

BOX  COVER  a 

52.1 

BOX  HINGE  a 

1.0 

COVER  LATCH  a 

26.5 

CONTAINFR  a 

95,7 

MAST  TIP  fitting  a 

3,6 

MID  TENSION  mechanism  a 

,0« 

CONT  BY  CRUISE 

LATCH  « 

2,6 

CONT  BX  CVR  CR  LATCH  a 

.4 

CONT  8X  deploy  device  * 

6.0 

cunt  bx  launch 

LATCH  M 

.1 

GUIDE  WIRE  TENSIONER  * 

6.5 

E-87 


*RR*V  fVPC  LW8C  rOLOOUT 


powrR/MiNG  ■ Kw 


ARRAY  WIDTH  r 9,00  M 


ARRAY  LENGTH  * 81,f»0  H ASPECT  RATIO  « 6.0fl  BLANKET  AREA  8 ,85938+06  IN«8Q  BLANKET  WEIGHT  ■ ll««.0  LB 


FREOUENCY  DEPENDENT  PARAMETERS 


ft**** 

HINTMUM 

PREOUFMCY 

HZ 

,010 

,019 

,0?6 

,037 

,0«S 

.050 

***** 

torsional 

FREOUENCY 

HZ 

***** 

,028 

,058 

,087 

,118 

.150 

• t fl  2 

***  * * 

BENDING 

PREOUENCV 

HZ 

***** 

,010 

,019 

,028 

,037 

.005 

«054 

♦ ARRAY  PROPFQTieS  * 

ARRAY  MASS  (KG) 

ARRAY  WEIGHT  (LB) 

center  op  gravity  CIN) 

BLANKET  IEnSION  (LB) 
«0«ENT  OF  INERTIA  It 

moment  of  inertia  12 
SPFCIFK  PPWFH  (KM/KG) 
SPECIFIC  WEIGHT  (KG/KW) 


+ BOOM  PROPFRTIES  ♦ 


diameter  (IN) 

17, 5U 

20,97 

30,80 

35.01 

00,31 

00.07 

El  (L8-IN-SQ) 

,04206+08 

,18197+09 

,02095+09 

,76902+09 

.12360+10 

,10298+10 

ROOT  SPRING  (LB«lN/R*0) 

,3955+06 

,1102107 

,2102+07 

,3368+07 

.0806+07 

,6050+07 

BurwLiNo  capability  Ratio 

9,55 

9,03 

9.26 

9,00 

8.60 

8,21 

strength  capability  Ratio 

1,03 

2,70 

0.73 

6,89 

9,13 

11,03 

• CANNTSTeR  properties  ♦ 

height  (IN) 

82.29 

90,56 

100.17 

112,00 

119,87 

126,73 

diameter  (TN) 

20.69 

29,07 

36.30 

02,25 

07,57 

52,07 

* WEIGHTS  (LS)  ♦ 
ARRAY 

1597,2 

1786.0 

1980,3 

2179,8 

2385,2 

2596.5 

ROOM 

120,5 

260,5 

596,3 

535,7 

679,0 

026,2 

^ tr' 

CAnnIsTER 

61,6 

117,3 

173,2 

229.9 

287,7 

306,7 

full  tensioner 

1,3 

2,6 

0.9 

8.0 

12,0 

16,9 

intermediate  tensioner 

1.0 

l.O 

1,2 

1,0 

1.6 

1.9 

blanket  a 

1104.0 

fheouency  independent 
SUPPORT  structure  ■ 

WEIGHTS  (LB) 
6,9 

interconnect  harness  9 

56,0 

BOX  COVER  ■ 

52,1 

BOX  HINGE  « 

1.6 

COVER  LATCH  « 

27,1 

CONTAINER  a 

96,9 

HAST  TIP  fitting  « 

3,6 

MID  TENSION  MECHANISM  ft 

,05 

CONT  8X  CRUISE 

LATCH  9 

2.9 

CONT  BX  CVR  CR  LATCH  9 

.0 

CONT  RX  DEPLOY  DEVICE  « 

6,0 

COM  ax  LAUNCH 

LATCH  1 

.1 

GUIDE  WIRE  TENSIONER  « 

6.2 

726,0 

812,0 

1597.2 

1786,0 

1092,9 

1065,2 

5,95 

23,00 

2937+10 

,3196+10 

1081+06 

,1006+06 

,076 

,068 

13,2 

10,8 

900,2 

990,8 

1980,3 

2179,8 

1002.2 

1022,6 

53.55 

95,20 

3062+10 

,3736+10 

1093*00 

,1500*08 

.061 

,056 

16,0 

10,0 

1060,2 

1180,2 

2385.2 

2596,5 

• 1005.6 

990,7 

108,75 

210.21 

,0010+10 

,0307+10 

,1517+06 

,1533*08 

,051 

.007 

19,7 

21.5 

E-88 


ARRAY  TYPE  UMSC  FOLOOUT 

POWER/WING  » 55,0 

KW 

ARRAY 

width  1 9,50 

M 

ARRAY  LCN5TH  9 5S.36  M ASPECT  RATIO 

m 6.1U 

BLANKET  AREA 

« ,83958+06 

IN*SO 

blanket  weight  9 1144 

FREQUENCY 

OEPENOENT  parameters 

*«**«  HTNIMOM  FREQUENCY  HZ  ***** 

,010 

,019 

,028 

,037 

,045 

,054 

*****  torsional  frequency  HZ  •♦*** 

,026 

,052 

,079 

,106 

.134 

.163 

«***«  Rf-NDING  frequency  HZ 

,010 

.019 

,026 

,037 

.045 

.054 

♦ ARRAY  PRORERTTE8  ♦ 

ARRAY  MASS  (RGl 

716,2 

792,2 

869,8 

949,4 

1031,1 

1115.0 

ARRAY  weight  (LO) 

1575.6 

1742. fl 

1913.6 

2088,7 

2268.5 

2453.0 

CENTER  OF  GRAVITY  (IN) 

1037,7 

101?. 4 

991,0 

972,5 

956.2 

941,7 

blanket  tension  (L8) 

5.64 

22,55 

50.73 

90,19 

140,93 

202,93 

MO«ENT  OF  INFRTIA  11 

,2607*10 

,2809*10 

.3016410 

,3228+10 

,3445+10 

.3668+10 

HOM|NI  OF  INERTIA  !R 

,1609*08 

,1655*08 

,1661+00 

,1672*08 

,1686+08 

,1704+08 

SPECIFIC  POWER  (KW/KG) 

,077 

,069 

,063 

,058 

.053 

.049 

SPECIFIC  WEIGHT  (KG/Kw) 

) s.o 

14.4 

IS, 6 

17,3 

18.7 

20*3 

* BOOH  properties  ♦ 

OIAHFTER  (IN) 

16,62 

23,94 

29,09 

34.26 

38,54 

42,48 

El  (LR-IN-SO) 

,37490+00 

.19364+09 

,35410+09  , 

645)0+09 

,10327+10 

,15235+‘10 

ROOT  SPRING  (IB-lN/RAnl 

.3495*06 

,1006*07 

,1882+07 

,2951+07 

,4200+07 

,5622+07 

BurKLiNG  CAPA8IL1TV  ratio 

9,«6 

9,30 

9,07 

8,T6 

8.31) 

7,90 

strength  CAPABILITY  RaTIO 

.97 

2,60 

4,52 

6.62 

6,83 

11.09 

* CANNISTer  properties  f 

. 

HETGHT  (IN) 

78,31 

90,05 

99,22 

107,09 

114,14 

120,64 

OIAHEUR  (IN) 

19,85 

28,25 

34.80 

40,43 

45,46 

50,12 

* WEIGHTS  (L«)  * 

array 

1575,6 

1742,8 

1913.6 

2088,7 

2268,5 

2455.0 

POOH 

1)2*0 

226,0 

544,3 

464,7 

588,0 

714.2 

CANNISTER 

56,6 

107.6 

158.6 

210.2 

262,7 

316,1 

FULL  tensioner 

l.S 

2.6 

4,7 

7.6 

11.4 

16.1 

interheoiate  tensioner 

1.0 

1.0 

1,2 

1.3 

1.6 

1.9 

FREQUENCY 

independent 

weights  (IB) 

blanket  > 

1144,0 

support  structure  a 

8.9 

interconnect  harness  » 

S6,8 

BOX  COVER  « 

52.1 

BOX  HINGE  ■ 

1,9 

COVER  LATCH  ■ 

25.9 

container  « 

90,0 

MAST  TIP  fitting  a 

3,6 

MID  TENSION  MECHANISM  a 

.05 

COMT  HX  CRUISE  LATCH  m 

2.8 

CONT  0X  CVR  CR  LATCH  a 

.4 

CONT  ex  deploy  device  ■ 

6,4 

COMT  BX  LAUNCH  latch  a 

.1 

GUIDE  WIRE  TENSIONER  a 

5,9 

68-: 


*RR*y  TYPF  L«8C  FOLOOUT 

POWER/WINO  P 55, 

0 KW 

ARRAY 

width  VlO.OO 

M 

ittRiY  LEN6TM  ■ 55, aa  M ASPECT  PATIO 

■ 5,5a 

blanket  are* 

« .65936*06 

IN*S0 

BLANKET  WEIGHT  ■ 1199 

FREQUENCY 

DEPENDENT  PARAMETERS 

««««*  FBFOUENCY  HZ 

,010 

,019 

.020 

,037 

• oao 

.059 

*««**  TORSIONAL  FRFOUFNCY  HZ 

,023 

,097 

,071 

,096 

.121 

,197 

*****  RFVOING  FRFQIJEMCY  KZ  *♦♦♦♦ 

,010 

,019 

*026 

,037 

,096 

.059 

* ARRAY  PROPERTIES  * 

ARRAY  mass  (FC) 

706,0 

775,7 

699,6 

915,1 

987,3 

1061*2 

ARRAY  weight  (LR) 

1557,7 

1706,5 

1656,1 

2013.2 

2172,1 

2359,7 

CENTER  OF  gravity  (IN) 

987,6 

969,6 

999,7 

927,3 

911.8 

897,8 

blanket  tension  (LB) 

5.56 

21,92 

98.20 

65,68 

133,68 

192,79 

MOMENT  OF  inertia  11 

.2331T10 

,2991*10 

,2659*10 

,2821*10 

,2991+10 

,3165*10 

moment  of  inertia  12 

.1825*06 

,1630*08 

,183B*O0 

.1050*00 

,1065*08 

,1663*06 

SPECIFIC  POWER  (Krt/KG) 

,078 

,071 

,085 

.060 

,056 

.052 

SPECIFIC  WEIGHT  (KG/KW) 

12.9 

19.1 

15.9 

16.6 

16,0 

19,3 

» ROOM  PROPERTIES  • 

diameter  (IN) 

16,16 

23,00 

28,32 

32,68 

36,95 

90,70 

El  (LB-IN-SQ) 

.32099*06 

,15096*09 

.30102*09  , 

59666*09 

.07259*09 

,12036*10 

ROOT  SPRING  (LB-IN/RAO) 

,3105*06 

. 8925*06 

,1666+07 

,2606*07 

,3701*07 

,9999*07 

rtUCKl  INC,  CAPABILITY  RATIO 

9,ai 

9,17 

6,09 

6.59 

8,10 

7.62 

strength  capability  Ratio 

.92 

2,97 

9,33 

6.36 

6,52 

10,75 

♦ CANNISTeR  properties  ♦ 

height  (IN) 

79,71 

85,97 

99,75 

102,27 

108,99 

115,17 

diameter  (IN) 

19,09 

27.19 

33,92 

36.79 

93,60 

96,02 

* weights  (LB)  ♦ 

ARRAY 

1557,7 

$706,5 

1656,1 

2013.2 

2172,1 

2339.7 

BOOM 

98,9 

196.9 

301,6 

906,9 

513,5 

622,8 

CANNISTER 

52.2 

99,1 

196,0 

193,3 

291,5 

269,9 

FULL  tensioner 

1.2 

2,5 

9.5 

7.3 

10,9 

15.3 

INTEHheoIATE  tensioner 

1 .0 

1.0 

1.2 

1.3 

1,5 

1.6 

FREQUENCY 

INDEPENDENT 

WEIGHTS  (LB) 

blanket  ■ 

1199,0 

SUPPORT  structure  m 

6.9 

interconnect  harness  ■ 

56,6 

BOX  COVER  ■ 

52,1 

POX  HINGE  » 

2,2 

COVER  LATCH  a 

29,6 

container  • 

99,1 

MAST  TIP  fitting  * 

3,6 

MID  TENSION  MECHANISM  « 

.05 

coht  bx  cruise  latch  « 

2,6 

CONT  BX  CVR  CR  LATCH  » 

,9 

CONT  BX  DEPLOY  DEVICE  •> 

6,9 

COM  flx  LAUNCH  latch  m 

,1 

GUIDE  HIRE  TENSIONER  n 

5,7 

ORIGINAL  PAGE  IS 
Oi:  POOR  QUALITY 
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4RR4V  TYPE  L'^SC  FOLPOUT  P0WER/W1N6  » 60*0  KW  ARRAY  WIDTH  » 7,00  M 

ARRAY  LENSTH  ■ M ASPECT  RATIO  ■ 12, 3«  BLANKET  AREA  « ,03750+06  IN»SO  BLANKET  WEIGHT  W 1248,0  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


/*«*««  MINIMUM  FREQUENCY  H2 

.010 

,019 

,026 

,036 

,045 

,052 

*««««  TORSIONAL  FREQUENCY  H2  »♦♦** 

.051 

,105 

.162 

.223 

,287 

,355 

*+**•  BENDING  FREQUENCY  HZ  +•♦♦♦ 

,010 

,019 

,026 

.036 

.045 

,052 

* ARRAY  properties  * 

ARRAY  HASS  (KG) 

8D5.2 

1096.2 

1309,0 

1534.6 

1773.6 

2026.6 

ARRAY  WEIGHT  (LB) 

1969.5 

2411,7 

2679,6 

3376,0 

3901 ,9 

4058,6 

CENTER  OF  gravity  <IN) 

1506,2 

1466,9 

1437,3 

1414,6 

1396,7 

1362,0 

RLANKf-T  TENSION  (LB) 

9,10 

36,42 

81  .90 

1 45.67 

227,61 

327,76 

MOMENT  OF  inertia  11 

.6986H0 

,6291+10 

,9676+10 

,1115+11 

.1270+11 

,1435+n 

MO^FNI  OF  inertia  12 

,9666+07 

,9907+07 

.9976+07 

,1007+06 

.1020+08 

,1035+08 

SPECIFIC  POWER  (KW/Kf,) 

,067 

,055 

,006 

',039 

,034 

.030 

SPFCIFIC  WEIGHT  (KG/Kw) 

10.9 

18,3 

21.8 

25.6 

29.6 

33.8 

• BOOM  PROPERTIES  ♦ 

OIAmeteR  (IN) 

23,29 

33,46 

41.61 

46,80 

55,40 

61,62 

El  CL8«rN,8Q) 

.13779+09 

,58656+09 

,14034+10 

,?6554+10 

,44084+10 

,67479^10 

ROOT  SPRING  (Lfl-IN/HAD) 

.9271+06 

,2747+07 

,5286+07 

,8523+07 

,1247+08 

.1716+08 

RUCKLING  CAPABILITY  RATIO 

10.09 

10,43 

10.74 

10.93 

10,96 

10.78 

strength  caparility  ratio 

1.02 

3.54 

5,82 

8,13 

10,43 

12,70 

• cannister  properties  + 

HFTGHT  (IN) 

113,27 

130,04 

143,50 

155.35 

166.25 

176,51 

OIAHETER  (IN) 

27,49 

39,48 

49.10 

57,58 

65,37 

72.71 

♦ WEIGHTS  (LS)  ♦ 

ARRAY 

1969.$ 

2411,7 

2879,8 

3376.0 

5901.9 

4458,6 

ROOM 

318.0 

656,0 

1014,8 

1395,4 

1798,6 

2225,2 

cannister 

110,0 

212.1 

317,7 

428,3 

544,4 

666,5 

FULL  tensioner 

l.S 

3,6 

7,0 

11.8 

17.9 

25.4 

intermediate  tensioner 

1.0 

1.1 

1.3 

1.6 

2,0 

2.4 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

blanket  » 

1248,0 

SUPPORT  STRUCTURE  t 

7.3 

INTERCONNECT  HARNESS  9 

62,0 

BOX  cover  • 

56,8 

BOX  HINGE  a 

.8 

COVER  LATCH  B 

42,6 

container  * 

99,3 

MAST  TIP  fitting  a 

3,8 

MID  TENSION  mechanism  b 

,04 

CONT  fix  CRUISE 

LATCH  K 

2.6 

CONT  BX  CVfi  CR  LATCH  « 

.4 

CONT  BX  DEPLOY  DEVICE  « 

7.0 

CONT  fix  LAUNCH 

LATCH  m 

.1 

GUIDF  WIRE  tensioner  » 

8,2 

E-91 


*R«AV  TYPE  LM8C  FOLOOUT 


POUER/MING  9 60, n KW 


ARRAY  WIDTH  *■  7,50  M 


ASSAY  LENGTH  ■ 80,65  M 


aspect  ratio  «i  10.75 


BLANKET  AREA  9 


,93750+06  IN-8Q 


blanket  weight  * 1208,0  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


**♦♦♦  MINIMUM  PRCOUENCY  HZ  ♦*+•* 

.010 

.019 

,028 

.036 

,045 

.053 

TORSIONAL  PREOUENCY  HZ  ♦♦♦•• 

,0^4 

,091 

,l40 

*191 

,245 

,302 

*«*«:«  RtNOlNG  FREQUENCY  H2  ***** 

,010 

,019 

,020 

.036 

,045 

.053 

$ 4R»AY  PROPERTIES  * 

ARRAY  MASS  (KGJ 

865.7 

1035,2 

1213.1 

1400,0 

1596,4 

1802«6 

ARRAY  WEIGHT  (LB) 

1904,5 

2277,4 

2668,7 

3080,0 

3512.2 

3966,2 

CENTER  OF  GRAVITY  (IN) 

1412. R 

1374,2 

1545.4 

1322.8 

1304.4 

1289,2 

blanket  TENSTON  (10) 

e.so 

33,99 

76,48 

135.96 

212,44 

305.91 

moment  of  infrtia  11 

,5912+10 

,6855+10 

,7847+10 

,8089+10 

,9985+10 

,1113+11 

moment  of  inertia  I? 

,1130*08 

,1134+08 

,1141+08 

,1152+08 

.1165+08 

,1181+08 

SPECIFIC  power  (KW/KG) 

,0  69 

,058 

,049 

,043 

.038 

,033 

SPECIFIC  WEIGHT  (KG/Kw) 

14.4 

17,3 

20,2 

23.3 

26,6 

30,0 

♦ ROOM  PROPERTIES  * 

DIAMETER  (IN) 

22.07 

31.61 

39.23 

45,89 

51.97 

57,67 

El  (LB-IN-SO) 

.11094+09 

,46748+09 

,11080+10 

,20748+10 

,34142+10 

,51769+10 

ROni  SPRING  (LB-IN/RAO) 

,7880+06 

,2310*07 

,4427+07 

,7067+07 

,1030+08 

,1407+08 

RUCKLING  capability  ratio 

9,95 

10,17 

10,54 

10,40 

10,30 

10.03 

strength  capability  Ratio 

1,33 

3.38 

5.62 

7,93 

10,25 

12.54 

* cannister  properties  * 

height  (IN) 

106.26 

122.01 

134.57 

145.56 

155.60 

165.01 

diameter  (IN) 

26,04 

37,30 

46,29 

54.15 

61.33 

66,05 

* WEIGHTS  <LB)  * 


ARRAY 

1904.5 

2277,4 

2668,7 

3000,0 

3512,2 

3966,2 

BOOM 

266.3 

546.7 

641 ,6 

1151,6 

1477.3 

1819,1 

cannister 

98,4 

189,0 

281.9 

378,4 

478,9 

583.6 

FULL  tensioner 

1 .5 

3,4 

6,6 

it.l 

16,8 

23,8 

intermediate  tensioner 

1.0 

1.1 

1.3 

1,6 

1.9 

2*3 

blanket  * 

1246.0 

FRESUENCY  independent 
SUPPORT  8TRUCTURE  » 

weights 

7,3 

(LB) 

INTERCONNECT  HARNESS  B 

62,0 

BOX  COVER  ■ 

56,8 

POX  HINGE  9 

1.0 

COVER  LATCH  B 

40,1 

CONTAINFR  « 

100,4 

MAST  TIP  FITTING  ■ 

3.8 

MID  TENSION  MECHANISM  B 

,04 

CONT  BX  CRUISE 

LATCH  m 

2.8 

CONT  BX  CVR  CR  LATCH  ■ 

,4 

CONT  BX  DEPLOY  DEVICE  » 

7,0 

CONT  ax  LAUNCH 

LATCH  1 

,1 

GUIDE  WIRE  tensioner  b 

7,7 

ORIGINAL  PAGE  IS 
OP  POOR  QUALITY 
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ARRAY  TVPK  UHSC  fOLOOUT 

power/hinc  • 60, 

0 KW 

ARRAY 

WIDTH  a 6,00 

M 

ARRAY  LENGTH  * TS.AO  H ASPECT  1 

PATIO  * 9.6S 

BLANKET  AREA 

a .93750+06  IN-SQ 

BLANKET  WEIGHT  a 1248 

frequency 

dependent  PARAMETERS 

MjsiMUM  rREQUENCV  HZ 

,oto 

,019 

.028 

,037 

,045 

,053 

*****  torsional  EREQUENCY  HZ 

***** 

,039 

*080 

.122 

,166 

.212 

,260 

♦**♦*  benping  frequency  hz 

***** 

,010 

,019 

,026 

,037 

,045 

,053 

♦ ARRAY  PRQRERTIFS  ♦ 

ARRAY  MASS  IKC) 

802.2 

987.2 

1138,2 

1295.9 

lttbO.4 

1632.2 

ARRAY  WEIGHT  (1,8) 

18S2.9 

2171,9 

2504.1 

2650,9 

3213.0 

3590,9 

CE*^TER  of  gravity  (IN)  ' 

13?9,t 

1205, 1 

1265,5 

1243,2 

1224,9 

1209,3 

blanket  tension  (LB) 

7.97 

51,07 

71,70 

127,46 

199.16 

286,79 

•^("'ENT  OF  TNFRTTA  11 

,5076+10 

,5773+10 

,6502+10 

,7262+10 

.8054+10 

,6BB1'+10 

hCihENT  of  inertia  12 

, 1282+08 

,1287+08 

,1295+00 

.1306+08 

.1320*08 

,1337+08 

SPECIFIC  PO^ER  (KW/KQ) 

.071 

.061 

,053 

,046 

,041 

,037 

SPECIFIC  weight  (KG/KW) 

14.0 

16,5 

19,0 

21,6 

24.3 

27,2 

* BOOH  PROPERTIES  ♦ 

OIAHETER  (IN) 

20.96 

30.00 

57,16 

43.38 

49,04 

54,32 

El  (LB-tN-SQ) 

,90702+00 

.37926+09 

,89199+09 

,16575+10 

,27068+10 

,40733+10 

ROOT  SPRING  (LB-IN/RAO) 

,6775+06 

,1981+07 

,3763+07 

.5968+07 

.8651+07 

,1175+06 

H1JCKLTNG  capability  RATIO 

9. 83 

9,95 

10.01 

9,96 

9,77 

9.44 

strength  caparility  Ratio 

1.2S 

3,22 

5.41 

7,70 

10,02 

12,34 

• CANNISTFR  properties  ♦ 

, 

HEIGHT  (IN) 

100.10 

114.99 

126.79 

137,06 

146,40 

155,11 

OIAmeteR  (IN) 

24,76 

35,40 

45*84 

51.19 

57,87 

64.09 

* WEIGHTS  (LB)  * 

aroay 

1852.9 

2171,9 

2504,1 

2650,9 

3213.0 

3590,9 

BOOH 

225.7 

461.6 

707.9 

965.0 

1233.2 

1512,8 

CANNISTFR 

88.7 

169,9 

252.6 

337,9 

426,1 

517,5 

FULL  tensioner 

1.5 

3.2 

6,2 

10.4 

15,8 

22.4 

intermediate  tensioner 

1.0 

1.1 

1.3 

1,5 

1.8 

2,2 

frequency 

independent 

WEIGHTS  (LB) 

blanket  ■ 12U8.0 

SUPPORT  structure  * 

7,3 

interconnect  harness  a 

62,0 

POX  COVER  » 

S6.8 

POX  HINGE  « 

1.2 

COVER  LATCH 

B 

37,9 

container  m 

101  ,5 

MAST  TIP  FITTING  a 

3,8 

MIO  TENSION 

mechanism  b 

,04 

CONT  px  CRUISE  LATCH  « 

2.8 

CONT  BX  CVR  CR 

latch  a 

.4 

CONT  BX  DEPLOY  DEVICE  a 

7.0 

CONT  BX  LAUNCH  LATCH  c 

.1 

GUIOE  WIRE  TFNSIONER  a 

7.3 
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*RR*Y  TYPE  L**SC  FOIOOUT 


POMER/WI'^C  * 60tQ  KW 


ARRAY  WIDTH  ■ 8,50  M 


ARP4Y  LENGTH  « 71.16  » 


ASPECT  RATIO  • 8,37 


BLANKET  AREA  « ,93750+06  IN-SQ 


BLANKET  WEIGHT  » 1200.0  LB 


FPEOUENCY  DEPENDENT  PARAMETERS 


.***♦♦  minimum  frequency  HZ  ***** 
'**»**  TORSION41  FRFOUENCY  HZ 
««***  BFMOING  frequency  HZ 


♦ array  properties  * 

ARRAY  MASS  (KG) 

ARRAY  WEIGHT  tL8) 

CENTER  OF  GRAVITY  (IN) 

blanket  tension  (LBJ 
moment  of  inertia  II 
mO*'EMT  of  inertia  I? 
SPECIFIC  POWER  (KW/KG) 
SPECIFIC  height  (KG/Kw) 


.010 

,019 

,028 

.035 

,070 

,107 

.010 

,019 

,028 

823,4 

946,8 

1078.7 

1811.4 

2067,4 

2373.2 

1250,8 

1221,5 

1195,2 

7.50 

29,99 

67.08 

4012+10 

,4938ttO 

,5060+10 

1005*08 

,1050*08 

,1458+08 

,073 

,063 

,056 

13.7 

15.8 

18.0 

,037 

.005 

,053 

.106 

,1«6 

,227 

,037 

,005 

,055 

1213.6 

1353,6 

1099,1 

2669,9 

2978,0 

3296.0 

1173,6 

■ 1155.5 

1139.9 

119.96 

187.00 

269.92 

6050+10 

,6636+10 

,7208+10 

1070  + 08 

,1065+06 

,1503+08 

,009 

,000 

.000 

20.2 

22.6 

25,0 

• ROOM  properties  * 

oiameter  (IN)  20,02 
El  (LB-IN-SOl  ,75108+08 
ROOT  SPRING  (LB-IN/RAOl  ,5880+06 
RUCKLttiG  CAPABILITY  RATIO  9,73 
strength  capability  ratio  1.18 


28.58 

35.30 

01,20 

06,50 

51,02 

31227+09 

,72990+09 

,13079+10 

.21877+10 

,32720+10 

.1712*07 

.3237+07 

,5126+07 

.7370+07 

.9973+07 

9,76 

9.73 

9,60 

9.30 

8.95 

3.06 

5.20 

7.46 

9.77 

12.09 

♦ CANNTSTFR  properties  ♦ 

height  (IN) 

diameter  (IN) 


♦ WEIGHTS  (LB)  • 

ARRAY 

HnOM 

CANNISTER 
FULL  tensioner 

intermediate  tensioner 


90.66 

108,79 

119.90 

25.62 

33.73 

01.70 

1811,0 

2087,4 

2373,2 

193,4 

394,2 

602,7 

80,5 

155,9 

228. 2 

1.4 

3.1 

5,9 

1,0 

1.1 

1.2 

129,61 

138,35 

106.08 

08,61 

50,87 

60.68 

2669,9 

2978.0 

3296,0 

619,0 

1003.4 

1276.1 

304,0 

382,8 

463,5 

9,9 

14,9 

21,1 

1.5 

1,8 

2.2 

FREQUENCY  INDEPENDENT  WEIGHTS  (LB) 


BLANKET  m 12«8,0 
BOX  COVER  a 56,8 
CONTAINER  ■ 102,7 
CUNT  ex  CRUISE  LATCH  m 2.8 
CONT  BX  LAUNCH  LATCH  « ,1 


SUPPORT  STRUCTURE  • 7,5 
BOX  HINGE  « 1.5 
MAST  TIP  fitting  a 3,8 
CONT  ex  CVR  CR  LATCH  a ,9 
GUIOE  WIRE  tensioner  a 6,9 


INTERCONNECT  HARNESS  a 62,0 
COVER  LATCH  n 35,9 
MID  TENSION  MECHANISM  ■ ,0« 
CONT  BX  DEPLOY  DEVICE  * 7.0 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


t76'-a 


*RRAV  TYPE  LMgC  FOUOOUT  POWEH/WINS  * 60,0  KW  ARRAY  WIDTH  ar  9,00  M 

ARRAY  length  ■ 6?, 20  M ASPECT  RATIO  « 7,07  BLANKET  AREA  9 ,93750+06  IN.SO  BLANKET  HEIGHT  « 1208,0  LB 


PREOUENCY  DEPENDENT  PARAMETERS 


MINIMUM  FREQUENCY  M2 

.010 

,019 

,028 

,037 

,045 

,053 

*♦♦♦♦  TORSIONAL  FREQUENCY  HZ  ♦•••* 

,031 

.063 

,096 

,130 

,165 

,201 

*•**♦  bending  frequency  H2  ***** 

,010 

,019 

.028 

.037 

.045 

,053 

* APRAV  PROPERTIFS  ♦ 

ARRAY  MASS  (KG) 

S08.0 

917,6 

1030,6 

1147.4 

1268,2 

1393,1 

ARRAY  HEIGHT  <L8) 

1777,5 

2016,8 

2267,4 

2524.4 

2790.1 

3064,9 

CENTfp  OF  GRAVITY  (INJ 

1188. a 

1)67,7 

>132,8 

1112.1 

1094,3 

1078,9 

blanket  tension  (LB) 

7,06 

28.32 

63.73 

113,30 

177,03 

254.92 

►'□•‘ENT  OE  INERTIA  11 

.367«+10 

.4278+10 

,4695+10 

,5125+10 

,5570+10 

,6029+10 

NnntNT  OF  INERTIA  12 

•16)8+08 

,1623+08 

,1652+08 

,1644+06 

,1660+08 

,1679f.08 

SPECIFIC  POWPR  (KH/Kg) 

,074 

,065 

,058 

,052 

,047 

,045 

SPECIFIC  height  (KG/Kw) 

13.5 

15,3 

17,2 

19,1 

21.1 

23.2 

* BOOM  properties  * 

OIAHtfER  (In) 

19,15 

27,31 

33,73 

39,27 

44,27 

48.89 

El  CL6-IN.SQ) 

*62986+08 

,26041+09 

,60560+09 

.11127*10 

,17969*10 

,26742+10 

ROOT  SPRING  CLfl»lN/RAD) 

,5154+06 

,1494+07 

,2814+07 

,4441+07 

,6362*07 

,8573+07 

BUCKLING  capability  RATIO 

9.65 

9,60 

9,50 

9,29 

8,97 

6.54 

STRENGTH  CAOABILITY  RATIO 

1.11 

2,91 

4,99 

7.21 

9,50 

11,82 

• canntster  properties  ♦ 

HEIGHT  (IN) 

89.81 

103,27 

113.86 

123,00 

131,25 

138.86 

diameter  (INI 

22.60 

32.23 

, 59, BO 

46.34 

52,23 

57,69 

* 'NflGHTS  (L8)  ♦ 

ARRAY 

1777,5 

2018.6 

2267,4 

2524,4 

2790,1 

3064,9 

BOOM 

167,2 

340.0 

516,5 

702,8 

893.1 

- 1089.5 

CANNISTER 

73. S 

140,2 

207,6 

276.3 

346,6 

4)8,6 

FIH  L TENSIONER 

l.R 

3.0 

5.6 

9.4 

14.1 

20.0 

intermediate  tensioner 

1.0 

1.1 

1.2 

1.4 

1.7 

2.1 

BLANKET  4 

, 

1206,0 

FREQUENCY  INDEPENDENT 
SUPPORT  STRUCTURE  * 

WEIGHTS 

7,3 

(LB) 

interconnect  harness  9 

62,0 

BOY  COVER  9 

56,8 

BOX  HINGE  » 

1.8 

COVER  LATCH  3 

34,1 

container  ■ 

103.8 

MAST  TTP  FITTING  » 

3.8 

MID  TENSION  MECHANISM  s 

.05 

CONT  BX  CRUISE 

LATCH  9 

2.8 

CONT  BX  CVR  CR  LATCH  « 

.4 

CONT  BX  DEPLOY  DEVICE  • 

7.0 

CONT  BX  launch 

LATCH  9 

.1 

GUIDE  WIPE  TENSIONER  « 

6 • 6 
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ARRAY  TYPE  LM3C  FOtOOUT 


P0WER/WIN6  • 6D«0  KH 


ARRAY  WIOtH  • 9*50  M 


array  LENGTH  t 63.97  « ASPECT  RATIO  ■ 6,70  BLANKET  AREA  » ,93750+06  IN-SQ  BLANKET  WEIGHT  ■ 1296,0  L8 


FREOUENCY  dependent  PARAMETERS 


***«,  MitojMUM  frequency  HZ 

,010 

,019 

,028 

,037 

,095 

,059 

•♦»**  TORSIONAL  FRFOUFNCY  HZ 

,028 

,057 

,086 

.116 

.197 

,179 

««*,*  RENDING  FREQUENCY  HZ 

***** 

,010 

,019 

,028 

,037 

.095 

,059 

* ARRAY  PROPERTIES  ♦ 

ARRAY  HASS  (KG) 

795.3 

892,0 

991,2 

1093,5 

1198.8 

1307,3 

ARRAY  WEIGHT  (L0) 

1799,6 

1962,3 

2180,7 

2905.6 

2637,3 

2676,1 

CENTER  OF  GRAVITY  (IN) 

112P.6 

1100,3 

1077,0 

1057,2 

1090,0 

1029,9 

HLANKFT  TENSION  (LB) 

6.71 

26,83 

60.38 

107.39 

167,71 

291,51 

FOMENT  OF  inertia  11 

.5932+10 

,3797+10 

,9070+10 

,9903+10 

.9796+10 

,5098+10 

HQHEn  OF  INERTIA  12 

,1800+08 

,ia06+08 

, 1815  + 08 

.1828+08 

,1895*06 

,1065+  08 

SPECIFIC  POWFR  (KW/KG) 

,075 

,067 

,061 

,055 

,050 

,096 

SPECIFIC  weight  (KG/KW) 

13.3 

19,9 

IP. 5 

16.2 

20.0 

2!  .6 

♦ BOOH  properttfs  * 

MAMETFR  (IN) 

18,37 

26,17 

32.29 

37,55 

92,29 

96,66 

El  (LB^IN-SO) 

,53332+06 

,21958+09 

,50651+09 

,93098+09  , 

19969+10  . 

22177+10 

ROOT  SPRING  (LP*IN/RA0) 

,9550+06 

,1315+07 

,2969+07 

,3869+07 

,5596+07 

,7950+07 

RijrKLING  capability  RaTTO 

9,57 

9,96 

9,29 

9,02 

8,65 

8,19 

STRENGTH  capability  RaTIO 

1,05 

2,78 

9,79 

6,96 

9.22 

11,52 

♦ cannistfr  properties  ♦ 

HEIGHT  (IN) 

85,96 

98,33 

106,92 

117,10 

129,92 

132,13 

OIAHETER  (IN) 

21,63 

30,68 

33*10 

99,31 

99,90 

55,06 

O S 

*x)  S 

+ weights  (LB)  ♦ 

Q 2 

ARRAY 

1799,6 

1962,3 

2160.7 

2905,6 

2637.3 

2676,1 

2 > 

BOOM 

195,6 

295,fl 

950,1 

608,9 

772,1 

990,0 

CANNISTER 

67,5 

128,6 

190,0 

252,9 

316,0 

381.1 

FIJI  L tensioner 

1,9 

2,9 

5.9 

8,9 

13,9 

19,0 

CJ  ^ 

intermediate  tensioner 

1,0 

1.1 

1,2 

1,9 

1.7 

2*0 

^ o 

- 

FREQUENCY 

independent 

WEIGHTS  (LB) 

blanket  3«  12G6.0 

SUPPORT  STRUCTURE  « 

7.3 

interconnect 

HARNESS  « 

62.0 

BOX  COVER  • 

56. B 

BOX  HINGE  » 

2.0 

COVER  LATCH 

R 

32.6 

container  ■ 

109.9 

MAST  TIP  fitting  « 

3.8 

HID  TENSION 

mechanism  9 

.05 

CONT  BY  CRUISE  LATCH  ■ 

2.S 

CONT  BX  CVR  CR 

LATCH  » 

.9 

CONT  BX  DEPLOY  DEVICE  = 

7.0 

CONT  BY  LAUNCH  LATCH  ■ 

.1 

GUIDE  WIRE  TENSIONER  • 

6,3 
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*RB*y  TYPE  LMSC  EOLOOUT  POWES/WING  p 60,0  KW  ARRAY  WIDTH  PlO.OO  W 


ARRAY  length  « 60, «8  M ASPECT  RATIO 

m 6,05 

blanket  area  « ,93750+06 

IN«SO 

blanket  weight  » 1248 

■ 

FREQUENCY 

OEPENOENT 

parameters 

HINIMUH  PREOUENCY  H2 

,010 

,019 

,028 

,037 

,045 

• 054 

*•*»♦  torsional  PRFQIIFNCY  HZ  ♦♦♦♦• 

,025 

,051 

,078 

,105 

.133 

,161 

♦*♦**  BENDING  FREOyeNCY  HZ  ♦♦♦♦♦ 

,010 

,019 

,028 

,037 

,045 

• 054 

* ARRAY  PROBERTIES  ♦ 

ARRAY  MASS  (KG) 

7B4,7 

870,6 

958,5 

1048,8 

1141,6 

1236.9 

ARRAY  WEIGHT  (LB) 

1726,5 

1915,3 

2108,8 

2307,4 

2511,5 

2721,2 

center  OF  gravity  (IN) 

1074,5 

1040,5 

1026.6 

1007,8 

991,2 

976.6 

BLANKET  tension  (L8) 

6,57 

25,49 

57.36 

101 ,97 

)59.35 

229,43 

MQyfNT  OF  INERTIA  II 

,3064+10 

.3315+10 

,3567+10 

,3828+10 

,4096+10 

,4371+10 

Mn><ENT  OF  inertia  12 

,19R2+08 

.1998+08 

,2008+08 

,2022+08 

,2040+08 

.2061+08 

SPECIFIC  POWER  (KW/Kg) 

,076 

,069 

,063 

.057 

,053 

,049 

SPECIFIC  WFIGHT  (KG/Kw) 

13.1 

14,5 

16.0 

17,5 

19,0 

20.6 

* BOOM  PROPERTIES  * 

OIAHeteR  (IN) 

17.66 

25,14 

30, R9 

36,01 

40,51 

44.66 

ET  (L0-TN-SO) 

,45567+oa 

•18696109 

,43147+09  . 

78677+09 

•12609+10 

.16623+10 

ROOT  SPRING  (LB-IN/RAD) 

,4045+06 

,1166+07 

,2102+07 

,3425+07 

,4878+07 

,6535+07 

buckling  capability  ratio 

4.50 

9,53 

9.10 

6,76 

8.37 

7,89 

STRENGTH  capability  RATIO 

,99 

2.65 

4.60 

6.71 

8,93 

11,21 

* cannister  properties  ♦ 

mEIGHT  (IN) 

01.53 

95,07 

103.52 

111.80 

119,24 

126,08 

OIAMETER  (IN) 

20,64 

29,67 

36,56 

42.49 

47.81 

52.70 

• weights  (LS)  ♦ 

array 

1726,3 

1915,3 

2106,8 

2307,4 

2511,5 

2721.2 

BOOM 

128,0 

259,3 

393,9 

531,9 

673,3 

818,3 

cannister 

62.2 

118,4 

174,8 

231,8 

289,9 

349,0 

FULL  TFN3I0NFR 

1.3 

2.8 

5.2 

8.5 

12,8 

16. 1 

intermediate  tensioner 

1*0 

1,0 

1,2 

U4 

1,7 

2*0 

FREQUENCY  INDEPENDENT 

weights 

(LB) 

blanket  a 

1248.0 

SUPPORT  STRUCTURE  » 

7.3 

interconnect  harness  p 

62,0 

BOX  COVER  * 

56,0 

BOX  HINGE  s 

2.3 

COVFR  LATCH  p 

31  .2 

CONTAINER  » 

106,1 

HAST  TIP  FITTING  * 

5.8 

HID  TENSION  mechanism  c 

.05 

CONT  BX  cruise 

LATCH  m 

2.8 

CONT  nx  CVR  CR  LATCH  P 

,u 

CONT  0X  DEPLOY- DEVICE  P 

7,0 

CONT  8X  LAUNCH 

LATCH  • 

.1 

GUIDE  WIRE  tensioner  * 

6,1 

E-97 


*9P*Y  TYPE  L><8C  FOLOOUT  POwER/WlNG  » 65,0  Kw  ARRAY  WIDTH  b 7,00  M 

ARRAY  length  m 0J,6t  H ASPECT  RATIO  ■ 13,37  BLANKET  AREA  • ,10!S6t07  IN.5Q  BLANKET  wflGHT  • 1552tO  LB 


ERBOUENCY  dependent  PARAMETERS 


*A«*A 

minimum 

FREOUENCY 

HZ 

*#*«« 

,010 

,019 

,0?8 

.036 

.000 

.052 

torsional 

FREQUENCY 

HZ 

«***« 

,055 

.115 

,17B 

,2U6 

.319 

.5R7 

*«**A 

BENOrvG 

FREQUENCY 

HZ 

,010 

.019 

,o?a 

.036 

.044 

,052 

« array  prqpfrties  * 


ARRAY  MASS  (KG) 

1005.0 

1259,8 

1532,3 

1823.9 

2135.7 

2468.5 

ARRAY  WEIGHT  (LB) 

2211.0 

2771,6 

3371.1 

4012.6 

4696,4 

5430,6 

CENTER  OF  GRAVITY  (IN) 

162T.7 

! 585,1 

1555,6 

1533,6 

151 6.5 

1502.7 

blanket  TENSION  (LB) 

10,69 

42,74 

96. 1 7 

170,96 

267,15 

384,66 

HOHFUT  OF  inertia  11 

,9160+10 

.1114+11 

,1326+n 

,1555+11 

,1796+11 

,2055+11 

MOMENT  OF  inertia  I? 

,1072+oa 

,1077+08 

,1085+08 

,1096+08 

.1110+06 

,1129+06 

SPFCIFIC  POWER  (KW/kq) 

,065 

,052 

,042 

.036 

.030 

.026 

SPECIFIC  WEIGHT  (KG/Kw) 

15.5 

19,4 

23,6 

28.1 

52.9 

38.0 

♦ room  properties  * 

diameter  (IN) 

25.30 

36,44 

45,44 

53,43 

60.82 

67,62 

El  (LB-IN-SQ) 

,19101+09 

,02504+09 

,19958+10 

,38134+10  , 

64019+10  , 

99001+10 

ROOT  spring  (LB-IN/RAO) 

,1108+07 

,3549+07 

,6883+07 

,1119+08 

,1650+08 

.2286+06 

BUCKLING  CAPABILITY  RATIO 

10.22 

10,71 

11*15 

11,47 

11.59 

11,46 

STRENGTH  CAPABILITY  RATIO 

1,51 

3,68 

5,96 

8,29 

10,56 

12.78 

* CANNTSTeR  properties  * 

HEIGHT  (IN) 

122,62 

141,20 

156,06 

169,23 

181.42 

192.98 

diameter  (IN) 

29,86 

43.00 

53,62 

63,04 

71,76 

60,03 

it 

♦ weights  (LB)  ♦ 

nj  Si 

ARRAY 

2211,0 

2771 .6 

3371,1 

4012,6 

4698,4 

5430,6 

BOOM 

406,4 

842,9 

1311.0 

1612,2 

2348.1 

2920,0 

cannistfr 

1?9,7 

251.3 

578,5 

512.8 

655.2 

806.  1 

FULL  TENSIONER 

1.7 

9.1 

8.1 

13.7 

20.9 

29.7 

INTERMEDIATE  TENSIONER 

1.0 

1.1 

l.« 

1,7 

2.2 

2 • 7 

FREQUENCY 

independent 

WEIGHTS  (LB) 

BLANKET  s . 1352,0 

SUPPORT  STRUCTURE  * 

7,7 

INTERCONNECT 

HARNESS  • 

67,2 

BOX  COVER  « 6f,6 

BOX  HINGE  • 

,e 

COVER  LATCH 

c 

53.2 

CONTATNER  ■ 106',? 

MAST  TIP  FITTING  9 

3.9 

MID  TENSION 

mechanism  b 

,04 

CONI  BX  cruise  LATCH  ■ 2,« 

CONT  BX  CVR  CR 

Latch  r 

.4 

CONT  BX  deploy -DEVICE  * 

7,5 

CONT  PX  LAUNCH  latch  ■ ,1 

GUIDE  WIRE  TENSIONER  » 

8.7 

86-*a 


ARRAY  TYPE  LM8C  FOLOOUT 

POWER/WING  * 65, 

0 KW 

ARRAY 

width  p 7,50 

M 

ARRAY  length  b «7,37  M ASPECT  PATIO 

• 11.65 

BLANKET  AREA 

■ ,10156+07 

IN-SO 

BLANKET  WEIGHT  a 1352 

♦ ♦♦*♦  FREQUENCY  HZ 

FREQUENCY 

,om 

DEPENDENT  PARAMETERS 
,019  ,028 

.036 

,044 

,052 

TORSIONAL  frequency  HZ  ***** 

.ORB 

,099 

,153 

.210 

.271 

,535 

**t«*  BFNOING  FREQUENCY  RZ  ***** 

.010 

.019 

,028 

,036 

.044 

.052 

* ARRAY  PROPERTIES  ♦ 

ARRAY  MASS  (KG) 

967,5 

1181.7 

1406.3 

1648,5 

1902,8 

2171,9 

ARRAY  WEIGHT  (LB) 

2)?a.« 

2599,7 

3098,3 

3626.6 

4186.2 

4778,3 

CENTER  OF  GRAVITY  (IN) 

15P0.9 

1464.5 

1455,0 

1432,5 

1414.6 

1400,0 

RLANkfT  TENSION  (LB) 

9,97 

39,89 

89,75 

159,56 

249,32 

359,02 

nohent  of  inertia  IJ 

,7718+10 

,9145+10 

,1066+11 

,1226+11 

.1396+11 

,1575+n 

MONENr  OF  INERTIA  12 

,1227+oe 

,1232+00 

,1241+08 

.1253+08 

.1268+08 

,1267+08 

SPECIFIC  POWER  (KW/KG) 

,067 

.055 

.048 

,039 

,034 

,030 

SPECIFIC  weight  (KG/Kw) 

t«,9 

18.2 

21,7 

25.4 

29.3 

33.4 

« 

♦ ROOM  PROPERTIES  * 

OIAnETER  (IN) 

25,96 

30,40 

42,78 

50,16 

56,93 

63.32 

£1  (LB*IN»SO) 

,15itJ7+09 

,65554+09 

,15676+10  , 

29620+10 

.49175+10 

.75217+10 

ROOT  SPRING  (L8*IN/RA|>) 

,1009+07 

,2987+07 

,5744+07 

,9256+07 

,1354+06 

,1862+08 

BUCKLING  CAPARILITY  RATIO 

10,07 

10,4! 

10.69 

10,85 

10,82 

10,59 

STRENGTH  capability  RATIO 

] ,42 

3.55 

5,81 

8,12 

10.42 

12,69 

♦ cannister  properties  ♦ 

HEIGHT  (IN) 

115.20 

132,43 

146.26 

158,41 

"169,61 

160,14 

OIAHETER  (IN) 

28.27 

40,59 

50,48 

59,19 

67,16 

74„71 

• heights  (LB)  ♦ 

ARRAY 

2128,0 

2599,7 

3098,3 

3626,6 

4186.2 

4778,3 

ROOM 

540.1 

701,3 

1084,5 

1490.7 

1920.7 

2375,5 

cannister 

ns, 9 

223.6 

335,1 

451,7 

574,0 

702,6 

FULL  tensioner 

1.6 

3.9 

7,6 

12.8 

19,5 

27.8 

intermediate  tensioner 

1.0 

1.1 

1,3 

1,7 

2.1 

2*6 

BLANKET  a 

1352.0 

FREQUENCY  INDEPENDENT 
SUPPORT  STRUCTURE  a 

WEIGHTS 

7,7 

(LB) 

INTERCONNECT  HARNESS  a 

67,2 

BOK  COVER  ■ 

61.6 

BOX  HINGE  a 

1.1 

COVER  LATCH  a 

49,9 

container  « 

LATCH  ■ 

107,4 

MAST  TIP  FITTING  « 

3,9 

MID  TENSION  mechanism  * 

,04 

COST  HX  CRUISE 

2." 

coNT  Bx  cvR  cR  Latch  * 

.4 

CONT  9X  deploy  device  » 

7,5 

cont  bx  launch 

LATCH  m 

.1 

GUIDE  HIRE  TFNSIONER  p 

8,2 

E-99 


*P»AY  TYPE  t^SC  FQLOOUT  POWER/WlNG  P 65,0  KW  ARft*Y  WIDTH  ■ 8,00  H 

ABPAY  IFNgTH  « M ASPECT  RATJO  m 10»?«  BLANKET  AREA  ■ ,10t56T07  IN*8Q  BLANKET  WEIGHT  • 1552,0  LB 


FREOliENCY  DEPENDENT  PARAMETER# 


HINIYUM  frequency  HZ 

,010 

,019 

,026 

,036 

,005 

,053 

*****  TORSIONAL  FREQUENCY  HZ 

,0^2 

,087 

.135 

,182 

.230 

.287 

*•««*  BENDING  frequency  HZ  *•♦♦♦■ 

,010 

.019 

.028 

,036 

,005 

.053 

1 

♦ ARRAY  PROPERTIES  • 

1907,7 

ARRAY  mass  CKG) 

937,7 

1120,0 

>312.1 

1513,5 

1725.2 

ARRAY  weight  (LB) 

2063,0 

2060,9 

2896,5 

3329,7 

3795,5 

4280.9 

center  of  GRAVITY  (IN) 

1030.6 

1396.3 

1367,7 

1305,2 

• 1327,0 

1511,8 

BLANKET  TENSION  (LB) 

9,55 

37,00 

60.10 

109.59 

233,74 

336,58 

MOMENT  OF  TNERTIA  H 

, 6605*10 

, ,7655+10 

,8762+10 

,9925+10 

,1115+11 

,1203+11 

moment  of  INFRTTA  1? 

,l392*oe 

,1398+08 

,1007+06 

.1020+08 

,1036+08 

,1057+oa 

SPFriFir  POWFR  (KW/KG) 

,069 

.058 

,050 

,003 

,036 

.053 

SPFCiFIC  WEIGHT  (KG/KW) 

10.0 

17,2 

20.2 

23.3 

26,5 

30.0 

♦ BOOH  PROPERTIES  * 

„ diameter  (IN) 

22,77 

32,63 

40.06 

07,36 

53,60 

59.52 

1 €t  (LB*1N«3Q) 

,12588+09 

,53000+09 

,12571+10 

,23538+10 

.38750+10 

,56722+10 

Jg  ROOT  spring  (L0*IN/RAO) 

BUCKLING  CAPABILITY  RATIO 

,8665+06 

,2506+07 

,4667+07 

,7790+07 

,1132+08 

,1506+08 

9,90 

10,16 

10,31 

10,35 

10.21 

9.91 

strength  CAPABILITY  RaTJO 

1.35 

3,37 

5,62 

7,93 

10,20 

12,50 

• cannister  properties  ♦ 

height  (IN) 

106,52 

120,78 

137.74 

109,08 

159.40 

169,10 

diameter  (IN) 

26,87 

36,50 

47,77 

55,88 

63.29 

70,23 

* weights  (LB)  ♦ 

ARRAY 

2063*0 

2460.9 

2686,5 

3329,7 

3795.5 

4280,9 

ROOM 

288,1 

591,0 

910,0 

1205,6 

1598,0 

1967,7 

cannister 

100,5 

200.8 

299,7 

002.3 

509.2 

620,7 

full  tensioner 

1,6 

3,7 

7,2 

12.1 

18,0 

26.1 

intermediate  tensioner 

1,0 

1.1 

1,3 

1.6 

2.0 

2.5 

BLANKET  * 

1352,0 

FREQUENCY  INDEPENDENT 
SUPPORT  STRUCTURE  a 

WEIGHTS 

7,7 

(LB) 

INTERCONNECT  HARNESS  a 

67.2 

BOX  COVER  ■ 

61.6 

PDX  hinge  a 

1.3 

COVER  LATCH  a 

07,1 

CONTAINER  « 

108,5 

MAST  TIP  fitting  a 

3,9 

mid  TENSION  mechanism  s 

,04 

COHT  BY  CRUISE 

LATCH  a 

2.8 

CONT  BX  CVR  CR  LATCH  M 

.0 

CONT  $X  DEPLOY  DEVICE  a 

7,5 

COMT  BX  launch 

LATCH  a 

.1 

GUIDE  WIRE  TFN8I0NER  » 

7,8 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


E-lOO 


AR«*Y 

TYPE 

L^*8C 

FOLOOUT 

POWER/WING  R 65,0  KW 

ARRAY 

WIDTH  tf 

8,50  M 

*RB*V  length  « 

77,09 

M 

ASPECT  RATIO  ■ 

9,07  BLANKET  AREA  » 

,10156+07  lN-30 

BLANKET 

WEIGHT  m 1352 

+**♦*  MINIHUM  FREQUENCY  HZ 

FREQUENCY 

,010 

DEPENDENT 

,019 

parameters 

,028 

.036 

,095 

.053 

*•**♦  torsional  FREQUENCY  Hz  ♦♦♦♦* 

,057 

,076 

.117 

.160 

,209. 

,250 

«««*•  BENDING  FREQUENCY  HZ  ♦*♦*+ 

,010 

,019 

,028 

,036 

,095 

*053 

♦ array  properties  * 

ARRAY  MASS  (KG) 

913. e 

1071.5 

1235,8 

1907,9 

1566.6 

1773.6 

ARRAY  WFIRMT  (LB) 

2010,9 

2357,2 

2716,7 

3096.2 

3990,6 

3902.9 

Center  op  gravity  (inj 

1359.5 

1318,7 

1291,2 

1269,0 

1250.7 

1235,2 

RLiNKPT  TEwsItlN  (LB) 

8.80 

35.20 

79,20 

190,79 

219,99 

316,78 

HC^'ENT  OF  INERTIA  J1 

,572?+!0 

,6519+10 

,73a?+io 

,8206*10 

,9108*10 

,1005+11 

moment  of  inertia  12 

,1568*08 

,1570*08 

,1580*00 

,1590+08 

.1615*08 

,1637+08 

S‘’tCI*'IC  POWPR  (KW/KG) 

,071 

.061 

.053 

.096 

,091 

.,037 

SPECIFIC  WFIGHT  (KG/KW) 

19.1 

16.5 

19,0 

21,7 

29,9 

27.3 

• BOOM  properties  * 

OIAMETER  (IN) 

21,72 

31  .06 

38,97 

94,92 

50,79 

56,26 

E f (L0»TNi*SO) 

,10018+09 

.03578*09 

.10253*10 

.19060+10 

.31157+10 

,46879+10 

ROOT  spring  (Lfi-IN/RAO) 

.7517*06 

,2199*07 

,9177+07 

.6650*07 

,9609+07 

,1306+06 

BUCuLTNG  capability  ratio 

9,89 

9,95 

10,00 

9,99 

9,72 

9,35 

STRENGTH  capability  RaTIO 

1,26 

3,22 

5.92 

7,71 

10,03 

12,35 

♦ cannister  properties  + 

height  (IN) 

102.61 

116,02 

130,25 

190,89 

150,57 

159,59 

D I Ahe  ter  (IN) 

25,63 

36.66 

95.90 

53,01 

59,93 

66.38 

• WEIGHTS  (LB)  * 

ARRAY 

2010*4 

2357,2 

2718,7 

3096,2 

3490,6 

3902*4 

BOOM 

206,7 

500.5 

773,9 

1055.1 

1348.6 

1654.6 

camnister 

99,6 

181,7 

270,3 

361,7 

956,3 

5S4„3 

FULL  TENSIONER 

1.5 

3,5 

6.8 

11.9 

17.3 

?4.6 

intermeoiate  tensioner 

1.0 

1.1 

1,3 

1.6 

1.9 

2.4 

FREQUENCY 

independent  weights  (LB) 

blanket  » 

1552.0 

SUPPORT  structure  ■ 

7.7 

interconnect  HARNESS  « 

67,2 

BO*  COVER  ■ 

6t,6 

BOX  HINGE  ■ 

1 .6 

COVER  LATCH  ■ 

99,6 

container  » 

109.6 

MAST  TIP  pitting  n 

3.9 

MID  tension  mechanism  b 

(09 

cont  hx  cruise  latch  ■ 

2.8 

CONT  BX  CVR  CR  LATCH  s 

.9 

cont  BX  DEPLOY  DEVICE  ■ 

7,5 

CONT  BX  L*"NCH  latch  m 

.1 

GUIDE  WIRE  TFMSIONFR  « 

7.9 

E-101 


array 

TYPE 

LM5C 

POl OOUT 

POWER/WING  * 65,0  KW 

ARRAY  WIDTH  a 

9,00  H 

array  length  • 

TP.SO 

M 

aspect  RATIO  » 

8, OP  BLANKET  AREA  » 

.10I56A07  IN-SQ  BLANKET 

WEIGHT  ■ ISS2 

FREOUPNCV  DEPENDENT  PARAMETERS 


**«««  MINIMUM  frequency  HZ 

***** 

,010 

.019 

,028 

.037 

,005 

.053 

•***♦  torsional  frequency  HZ 

***** 

,0J3 

.066 

,104 

.101 

,160 

,220 

A«*$*  QENDTNG  FREQUENCY  HZ 

***** 

,oto 

,019 

,026 

.037 

,005 

.053 

♦ ARRAY  PROPERTIES  ♦ 
ARRAY  MASS  (KG) 

1 

e9/j,3 

1031.8 

1170,3 

1322,0 

1076.2 

1636.2 

ARRAY  WEIGHT  (L0) 

J967,A 

2269,9 

2563,5 

2909,2 

3207.7 

3599.5 

CENTER  OF  GRAVITY  (IN) 

1?A3,0 

1209,6 

1223,0 

1201,9 

1183.6 

1166.1 

blanket  tension  (U8) 

6.31 

33.2a 

70.60 

152,97 

207.77 

299,18 

MOMENT  OF  INERTIA  11 

,5012+10 

,5619+10 

,6250+10 

,6905+10 

,7585+10 

,8291+10 

MOMENT  OF  INFRTIA  12 

,1755+06 

,)761+<)B 

.1772+08 

,1766+08 

,1605+09 

,1828+08 

SPECIFIC  POWER  (KW/KG) 

,073 

,063 

,055 

,009 

,000 

.000 

SPECIFIC  weight  (KG/KW) 

13.8 

15,9 

te,i 

20,3 

22.7 

25.2 

.♦  DOOM  PROPERTIES  ♦ 

diameter  (IN) 

El  (I 8-lN-SO) 

ROOT  SPRING  (UB’IN/RAD)  , 
DUCHLtNG  CAPA0IL1TY  RATIO 
strength  capability  ratio 


• canmister  properties  • 
height  tTNl 

diameter  (IN) 


♦ WEIGHTS  (LB)  ♦ 

ARRAY 

DOOM 

CANNISTER 
FLU  L TENSIONER 

intermediate  tensioner 


20,78 

29.67 

36.69 

67201+08 

,36276+09 

,80807+09 

,6501+06 

.1916+07 

,3620+07 

9,70 

9,77 

9,70 

1.19 

3,08 

5.23 

97,30 

112.02 

123,60 

20,52 

35.01 

03.30 

1967.0 

2269,9 

2563,5 

213.2 

030,7 

660,9 

86,5 

165.5 

205,6 

1.5 

3.0 

6,5 

1,0 

1.1 

1.3 

02,78 

06,30 

53,02 

15679+10 

•25060+10 

.38111+10 

,5700+07 

,6260+07 

,1119+OB 

9,59 

9.30 

8.69 

7,09 

9,80 

12,12 

133,65 

102,75 

151.20 

50,08 

56.99 

63,00 

2909.2 

3207.7 

3599.5 

903.8 

1 151,6 

1009,1 

327,7 

012.3 

099.6 

10.8 

16.0 

23.3 

1.5 

1.9 

2.3 

FREOUENCY  INDEPENDENT  WEIGHTS  (LB) 


O o 

S| 


BLANKET  ■ 

1152,0 

SUPPORT  STRUCTURE  « 

T.7 

INTERCONNECT  HARNESS  9 

67.2 

BOX  COVER  * 

61,6 

POX  HINGE  » 

1.9 

COVER  LATCH  R 

02.0 

CONTAINER  ■ 

110,8 

MAST  TIP  FITTING  » 

3,9 

mid  TENSION  mechanism  r 

.05 

cont  bx  cruise 

LATCH  * 

2.8 

CONT  BX  CVR  CR  LATCH  « 

.0 

CONT  BX  DEPLOY  DEVICE  ■ 

7,5 

CONT  BX  LAUNCH 

LATCH  ■ 

.1 

GUIDE  WIRE  TENSIONER  « 

7.1 

E-102 


(kRRAV  TYPE  LM8C  FOUOOUT  POWER/WlNO  R 65,0  KW  ARRAY  WIDTH  ■ 9,50  M 

ARRAY  length  ■ 6A.97  M ASPECT  RATIO  • 7,26  BLANKET  AREA  » ,101S6T07  IN-SQ  BLANKET  WEIGHT  * IS52,0  LB 


FREOUENCV  DEPENDENT  PARAMETERS 


MINIMUM  frequency  HZ 

.010 

,019 

,028 

,037 

,095 

,053 

torsional  frequency  HZ  *♦♦♦* 

.030 

.061 

,093 

,126 

.161 

,196 

««**«  RENDING  frequency  HZ 

,010 

,019 

,028 

.037 

,095 

,053 

f 

♦ PQiJPERTieS  * 

ARRAY  MASS  (KG) 

B78.2 

999,2 

1 129,1 

1253.2 

1386,9 

1525,2 

ARRAY  WEIGHT  (LB) 

IPT2.0 

2198,2 

2972.9 

2757.1 

305U2 

3355,5 

CENTER  OF  GRAVITY  (IN) 

12U,6 

ltB7.7 

1 l6?.e 

1191,9 

1129.1 

1108,7 

blanket  tension  CLB) 

7,fl7 

31.99 

70,06 

125.97 

196,83 

263,99 

MOMENT  OF  INERTIA  11 

.0U3U10 

,9909+10 

,5392+1 0 

,5898+10 

.6920+10 

,6959+10 

MOMENT  OF  inertia  12 

,1953+08 

,1959+06 

,1970+08 

, 198H+08 

,2005+08 

.2029+08 

SPECIFIC  POwFR  (KW/KG) 

,079 

,065 

,058 

,052 

,097 

.093 

SPECIFIC  HEIGHT  (KG/KW) 

13.5 

15.9 

17.3 

19,3 

21.3 

23,5 

* BOOM  propepttes  * 

diameter  (IN) 

19.93 

28.92 

35,11 

90,68 

96,10 

50,92 

El  {L0-*IN-SQ)' 

,73615+Ofl 

,30599*09 

,71090+09 

,13073+10 

.21129*10 

.31970+10 

ROOT  spring  (LR-IN-^RAD) 

,5805+06 

,1689*07 

,3179+07 

,5012+07 

,7169+07 

,9686+07 

buckling  capability  ratio 

9,66 

9.62 

9,51 

9,29 

8,95 

8,50 

strength  capability  patio 

1,12 

2.99 

5,03 

7.26 

9,55 

11,87 

• CANnjsTeR  properties  • 

height  (TN) 

92,62 

106.69 

117.67 

127,20 

135.80 

193,76 

DIA-ETeR  CTN) 

23.52 

33.59 

91  .93 

96.29 

59,59 

60.09 

* weights  (LR)  ♦ 

ARRAY 

1932.0 

2198,2 

2972,9 

2757,1 

3051,2 

3355.5 

BOOM 

les.B 

377,9 

576,5 

781,8 

999,0 

1213.1 

CANNISTFR 

79,9 

151.6 

229,5 

299,0 

375,3 

953,7 

FULL  tensioner 

1,5 

3.2 

8,2 

10,3 

15,6 

22,1 

InTERheoIATE  tensioner 

l.O 

1,1 

1.3 

US 

1.8 

2.2 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

blanket  * 

1352,0 

SUPPORT  STRUCTURE  ■ 

7,7 

INTERCONNECT  HARNESS  f 

67,2 

BOX  COVER  ■ 

61.6 

BOX  HINGE  ■ 

2.2 

COVER  LATCH  « 

90.9 

CONTAINER  m 

111.9 

MAST  TIP  FITTING  » 

3,9 

MID  TENSION  mechanism  9 

.05 

CONT  fix  CRUISE 

LATCH  ■ 

2,8 

CONT  0X  CVR  CR  LATCH  « 

.9 

CONT  BX  DEPLOY  DEVICE  ■ 

7.5 

CONT  Bx  1 AUNCH 

LATCH  « 

.1 

GUIDE  WIRE  tensioner  « 

6.8 

E-103 


*qHAV  TYPf  I.M8C  FOUDOUT 


ARRAY  WIDTH  *J0,O0  M 


POWER/WING  « frS.O  KW 


ARRAY 

LENGTH  » 

65.52  M 

ASPECT  RATIO  K 

6.55 

blanket  area  « 

.10156+07 

1N»8Q 

frequency 

OePENDENT 

PARAMETERS 

*F««* 

MINIMUM 

FREQUENCY 

H7 

,010 

,019 

,028 

.037 

torsional 

frequency 

HZ 

***** 

,027 

.055 

,0BA 

,I1A 

***** 

BENDING 

frequency 

HZ 

***** 

.010 

,019 

,026 

• 037 

♦ array  properties  * 


ARRAY  MASS  (KG) 

860,8 

972,1 

1082.5 

1196,2 

ARRAY  WEIGHT  (LB) 

1902,5 

2138.6 

23«1 .4 

2631  .6 

CENTER  OF  GRAVITY  (IN) 

1160.9 

1131. R 

1108.2 

lose, 2 

BLANKET  TENSION  (LB) 

7.48 

29,92 

67.32 

119,67 

MOMENT  OF  INERTIA  11 

,3949+10 

,4322+10 

,4706+10 

,5101+10 

MOMENT  OF  inertia  12 

,2161+08 

,2168*08 

,2180+48 

,2196+08 

SPECIFIC  PO-^ER  (KW/Kg) 

.075 

,067 

.060 

,054 

specific  weight  (KG/kW) 

15.3 

15.0 

16,7 

18,4 

blanket  weight  m 15S2.0  LB 


,045 

,054 

.144 

.176 

.045 

.054 

13!3*.5 

1434,5 

28  8.9  ,'7 

3155.9 

1070*9 

1055.7 

186,99 

269,26 

5509+.f0 

,5928+10 

2216+-08 

,2242+08 

,049 

.045 

20.2 

22.1 

* BOOM  PROPERTIES  ♦ 

DTAmetep  (INI  IR.tb 

El  (Le-tM"SO)  ,63n30t08 

ROOT  spring  <LB»IM/RA0)  ,5157+06 

BUCKLING  capability  RATIO  9.50 

strength  capability  ratio  1,06 


27.29 

33.68 

39,18 

44.13 

46,70 

25975+09 

,60211+09 

,11028+10 

,17751+10 

,26332+10 

.1492+07 

,2802+07 

.4412+07 

,6304+07 

,8474+07 

9.48 

9.31 

9.03 

8.64 

8,17 

2.81 

4,84 

7,02 

9,29 

11,59 

F CANNISTeR  properties  ♦ 
height  (IN) 
diameter  (IN) 


* weights  (LB)  ♦ 

array 

BOOM 

CANNISTER 
FULL  TENSIONER 
INTERMEDIATE  TENSIONER 


as. 36 

101,79 

112.32 

121.40 

129.57 

137.11 

22,61 

32.21 

39.74 

46.23 

52,07 

57.47 

1902,5 

2136.6 

2381,4 

2631,6 

2689,7 

3155.9 

163.1 

331.1 

504,1 

662.2 

665,5 

1054.1 

73,2 

139,5 

206,4 

274,3 

343.7 

414,8 

1.4 

3.1 

5.9 

9,8 

14.9 

21.0 

1.0 

FREQUENCY 

1.1 

INDEPENDENT 

1.2 

WEIGHTS  (LB) 

1.5 

1.8 

2.2 

BLANKET  ■ 

1352,0 

SUPPORT  STRUCTURE  ■ 

7,7 

interconnect  harness  a 

67,2 

BOX  COVER  a 

61.6 

POX  HINGE  a 

2.6 

COVER  LATCH  a 

38.6 

container  • 

113,0 

mast  tip  fitting  tt 

3,9 

MID  TENSION  mechanism  a 

.05 

CONT  HX  CRUISE 

LATCH  a 

2.B 

CONT  BX  CVR  CR  LATCH  a 

.4 

CONT  HX  deploy-device  « 

7,5 

CONT  BX  launch 

LATCH  a 

*1 

GUIDE  WIRE  tensioner  a 

8,5 
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ARRAY  TYPE  L^SC  FOLOOUT  POKER/WING  * 7tt.O  KW  ARRAY  WIDTH  ■ 7.00  M 

ARRAY  IENCTh  ■100,81  H ASPECT  RATIO  » 14. RO  BLANKET  AREA  « ,10938+07  tN*SQ  BLANKET  WEIGHT  ■ 1456,0  LB 


frequency 

DEPENDENT 

parameters 

. 

■ ««««;  HINIMUH  frequency  H2  •♦♦♦♦ 

,010 

.019 

,028 

.036 

.044 

.052 

««**«  torsional  frequency  HZ 

,060 

.125 

,195 

.271 

.353 

,441 

*«***.  PFNOING  frequency  HZ 

,010 

,019 

,028 

.036 

.044 

.<052 

• ARRAY  properties  * 

ARRAY  “^ASS  (KG) 

1123. 5 

1442.0 

1786,3 

2158.3 

2559,8 

2992,1 

ARRAY  height  (L6) 

2471.7 

3172,4 

3929.0 

4748.3 

5631,5 

6582.6 

center  0+  GRAVITY  (IN) 

1746,6 

1703,6 

1674,9 

1654,0 

1636,0 

1625.3 

blanket  tension  tLB) 

12.39 

49,57 

111.53 

198,27 

309.80 

446„12 

"OxtNT  OF  TNFPTIA  It 

,1182+11 

,1473+11 

, 1769+11 

,2131*11 

.2490+11 

.2696+11 

NO^'EUT  OF  inertia  1? 

,1158*08 

,1164+06 

,1173+08 

.1186+O0 

,1203+08 

,1224+08 

SPECIFIC  Pn^FR  (KW/K6) 

.062 

,049 

.039 

,032 

.027 

,023 

SPECIFIC  WEIGHT  (KG/KW) 

16,0 

20.6 

25.5 

30.6 

36*6 

42,7 

• BOOM  PROPERTIES  A 

diameter  CIN) 

27.33 

59.47 

49,36 

58,20 

66.43 

74,28 

El  (LP-TN,SQ> 

,26098+09 

.11356+10 

.27786+10 

,53697+10 

,91150+10 

,14250+11 

ROOT  SPRING  (LB-IN/RAP) 

,1497+07 

,4510+07 

,6823+07 

,1446+06 

,2151+06 

,3007+06 

PUCKUTNC  capability  RATIO 

10.37 

11,00 

11  ,59 

12,06 

12.29 

12.20 

strength  Capability  RaTTO 

1.58 

3,80 

6.11 

8,39 

10,63 

12.81 

* CANntSTeR  properties  ♦ 

. 

height  (IN) 

132.40 

152,43 

168,76 

183.34 

196.93 

209.88 

diameter  (IN) 

32.25 

46,57 

SB. 25 

68,68 

78.39 

87,65 

A weights  (LB)  ♦ 

ARRAY 

2471 ,7 

3172.4 

3929,8 

4748,3 

5631.5 

6582.6 

BOOM 

510,6 

1065,0 

1665.9 

2315.9 

3017.3 

3772.6 

f annisTER 

151,2 

294,6 

446.1 

607,7 

760,6 

965,6 

FULL  tensioner 

1.6 

4.6 

9.2 

15,7 

24,1 

34,3 

intermediate  tensioner 

1.0 

1.2 

1.4 

1.6 

2,3 

3.0 

FREQUENCY  INDIPENDENT 

HEIGHTS 

(LB) 

BLANKET  » 

1456,0 

SUPPORT  structure  * 

6,2 

interconnect  HARNESS  ■ 

72,^ 

BOY  COVER  ■ 

66,3 

BOX  HINGE  B 

.9 

COVER  LATCH  ■ 

65.5 

COnTATNER  « 

113,2 

mast  tip  fitting  ■ 

4.1 

MID  TENSION  mechanism  ■ 

.04 

CCNT  BX  CRUISE 

LATCH  « 

2.8 

CONT  BX  CVR  CR  LATCH  « 

.4 

CONT  BX  DEPLOY  DEVICE  « 

8.1 

COM  f»X  LAUNCH 

LATCH  ■ 

,1 

GUIDE  WIRE  tensioner  « 

9.3 
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*R»iY  TYPE  L^SC  POLOOUT  POWER/WINC  » T0,Q  KW 

4SS4Y  LCNGTH  « 9U,09  » ASPECT  RATIO  • 12. 5«  BLANKET  AREA  n 


ARRAY  width  » 7,50  W 
, 10938+07  IN. 30  blanket  WEIGHT  » 


1056,0  LB 


^•«««*  MININUM  PREQUENCY  HZ  *•**♦ 
torsional  FREOURNCY  HZ  ***** 

*****  bfnoim;  freouency  hz 


* array  PPORERTTES  ♦ 
array  mass  (KG) 

ARRAY  .'FIGHT  (L6) 

CENTER  OF  GRAVITY  tIN) 
hlankft  tension  <CB) 
MCimeht  of  INFRTIA  11 
moment  of  INiFRTIA  1? 
SPECIFIC  Pn«ER  IKW/KO) 
SPECIFIC  WEIGHT  CKG/KW) 


♦ BOOM  properties  * 

OIAMFTER  (TNI 
El  (LS-IN.SO) 

ROOT  SPRING  (IB-IN/RAD) 
BUCKLING  CAPARILITV  RATIO 

strength  capability  ratio 


■»  CANNISTFR  properties  * 
height  (INI 
diameter  (IN) 


• weights  (LB)  ♦ 

ARRAY 

BOOM 

CannISTER 
FULL  tensioner 
intermediate  TENSIONER 


BLANKET  ■ laSB.O 
BOX  COVER  ■ 66,3 
CONTAINER  s lia.3 
CONT  BX  CRUISE  LATCH  n 2.8 
COM  PX  LAUNCH  LATCH  ai  ,1 


FREOUENCY  OtRENOENT  PARAMETERS 


,010 

,019 

,o?e 

.036 

,000 

.052 

.052 

.108 

,167 

.231 

.298 

.371 

,010 

,019 

.028 

,036 

.000 

.052 

1076.6 

1503,0 

1628,3 

1932.8 

2257,8 

2600.0 

2368,5 

2955.5 

3582.3 

0252.1 

0967,2 

5729.7 

1636.1 

1590,0 

1565.3 

1503,0 

• 1526,3 

1512.5 

11.57 

06.26 

100,09 

185,06 

289.15 

016.38 

,9910+10 

,1201+11 

.1025  + 1 1 

.1665+11 

.1921+11 

,2190+11 

,1325+08 

,1331+08 

,1301+00 

,1355+08 

,1373+08 

,1395+08 

,065 

.052 

.003 

.036 

.031 

.0  27 

15.0 

19.2 

23.3 

27.6 

32.3 

37.2 

25,66 

37,23 

06.41 

50,50 

62,06 

69.17 

20937+09 

,89900+09 

.21709+10 

.01011+10 

,69003+10 

,10715+U 

,1269+07 

,3765+07 

,7332+07 

,1190+08 

.1753+08 

,2028+08 

10,20 

10,65 

11.06 

11,33 

11.39 

11.19 

1,09 

3.66 

5,96 

8,27 

10,50 

12.77 

120.16 

102.92 

158,07 

171,08 

185,88 

195.63 

30,52 

03.93 

50,76 

60,36 

73,23 

81.62 

2368,5 

2955,5 

3582. 3 

4252*1 

0967.2 

5729,7 

426,8 

BB4.a 

1374.0 

1898,2 

2057*0 

3053*4 

135.0 

261,7 

393.9 

533,5 

681,1 

837,5 

1.7 

4.3 

8.7 

10,7 

22.5 

32,1 

1.0 

1.1 

1.4 

1.8 

2.3 

2*8 

FREQUENCY  INDEPENDENT  WEIGHTS  (LB) 


SUPPORT  structure  * 

8,2 

INTERCONNECT  HARNESS  m 

72.4 

BOX  HINGE  n 

1.1 

COVER  LATCH  s 

61,4 

mast  TIP  FITTING  ■ 

0.1 

MID  TENSION  mechanism  ■ 

.04 

CONT  BX  CVR  CR  LATCH  W 

.0 

CONT  BX  deploy  OEVTCE  « 

8.1 

GUIDE  WIRE  tensioner  n 

e.e 

ORIGINAL  PAGE  IS 
OP  POOR  QUALITY 
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ARR*y  TYPE  tMSC  POLOOUT  POWER/WING  • 70,0  KW  ARRAY  WIDTH  U 8,00  M 

ARRAY  length  m 80,2!  M ASPECT  RATtO  • 11,03  BLANKET  AREA  a .10930+07  1N«SQ  BLANKET  WEIGHT  a 1056.0  LB 


FREQUENCY  DEPENDENT  PARAHETER8 


a«**«  MINIMUM  FREQUENCY  HZ  +♦*+♦ 

,010 

,019 

,028 

,036 

.044 

.052 

*****  TORSIdNAL  FPEOUENCY  HZ  a*a*a 

.006 

.094 

,145 

,199 

.256 

,316 

«+**«  bending  FREQUENCY  HZ 

.010 

,019 

,020 

,036 

.044 

,052 

* ARRAY  PRDBERTIES  * 

ARRAY  HASS  (KG) 

1039.5 

1266.3 

1506.2 

1760.3 

2029.2 

2313.5 

ARRAY  WEIGHT  (1.0) 

22B6.9 

2785,9 

3313.7 

3872,6 

4464,2 

5009,8 

CENTER  QP  GRAVITY  (IN) 

1539.1 

1499,3 

1470,4 

1446,1 

1430,3 

1415,7 

blanket  tension  (UB) 

10.04 

43,37 

97.59 

173,49 

271,00 

390.35 

MOMENT  OF  TNFRTIA  U 

,6<l50+!0 

.9992+10 

,1163*11 

,1336+11 

,1519+11 

,1715+11 

MOMENT  OF  TNEMTIA  12 

,1503*08 

,151 0*08 

,1520+08 

,1535+00 

,1555*08 

,1578+08 

SPECIFIC  POWER  (KW/K6) 

,067 

,055 

,046 

,040 

.034 

,030 

SPECIFIC  weight  (KC/KW) 

H.B 

16,1 

21.5 

25.1 

29,0 

33.1 

^ * room  properties  * 

1 diameter  (IN) 

24.56 

35,26 

43.07 

51  ,42 

50.36 

64,69 

o El  (L6-IH-S0) 

,17070+09 

.72528+09 

,17332+10 

,32720+10 

,54279+10 

,82961+10 

ROOT  spring  (L0«1N/RAD) 

,1089+07 

,3222+07 

,6192+07 

,9973+07 

,1456+00 

.2004+08 

RUCKLING  CAPABILITY  RATIO 

10,06 

10,37 

10.63 

10.76 

10,69 

10. 4J 

strength  CAPABILITY  RATIO 

1.41 

3,52 

5.79 

8.11 

10,41 

12.68 

* CANNTSTER  PROPERTIES  ♦ 

, 

mEIGHT  (IN) 

116.95 

134.62 

148,78 

161,24 

172.69 

185.46 

diameter  (IN) 

29,00 

41.63 

51  .76 

60  .68 

60,86 

76,57 

* WEIGHTS  (LB)  a 

ARRAY 

22S6,9 

2785,9 

3313,7 

3872,6 

4464.2 

5089,6 

ROOM 

361,3 

740.7 

1151,3 

1501,0 

2037,3 

2518,8 

r annister 

131.6 

254,6 

351.6 

473,9 

602.2 

736,9 

FULL  tensioner 

i.r 

4.1 

8,2 

13,9 

21.2 

30.1 

intermediate  tensioner 

1.0 

1.1 

1.4 

1,7 

2,2 

2.7 

FREQUENCY  INDEPENOEMT 

weights 

(LB) 

blanket  a 

• 

1456.0 

SUPPORT  STRUCTURE  a 

8.2 

interconnect  harness  9 

72,4 

BHY  COVER  a 

66.3 

BOX  hinge  a 

1,4 

COVER  LATCH  a 

57,9 

container  a 

115,4 

mast  tip  FITTING  a 

4.1 

MID  TENSION  MECHANISM  * 

.04 

CONT  CRUISE 

LATCH  B 

2,8 

CONT  BX  CVR  CR  LATCH  a 

.4 

CONT  8X  DEPLOY  DEVICE  • 

8,1 

CCNT  HX  LAUNCH 

LATCH  B 

.1 

GUIDE  WIRE  TEN8IONFR  ■ 

8,5 
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*RR*V  TYPE  LH8C  POLOOUT 
ARRAY  length  « 85,02  M ASPECT  RATIO  • 


POWER/WING  n 70,0  KW 
9,77  BLANKET  AREA  * 


ARRAY  WIDTH  • 8,50  H 
,10930+07  IN*3Q  blanket  WEIGHT  m 


1456,0  LB 


FREOUENCY  DEPENDENT  PARAMETERS 


»»«*«  minimum  frequency  HZ 

♦»«*♦  TORSIONAL  FREQUENCY  HZ 

««,«*  bending  frequency  HZ  ***** 


* iRPAY  PROPERTIES  * 

ARRAY  MASS  <<G) 

array  weight  (LB) 

CENTER  OF  GRAVITY  (IN) 
Bl ANKET  TENSION  (LB) 
MOMENT  OF  INERTIA  J1 
moment  of  TNERTIA  12 
SPECIFIC  ROWER  (KW/Kg) 
SPECIFIC  HEIGHT  (KG/Kw) 


.•  POOH  PROPERTIES  * 

diameter  (IN) 

FI  n 3-TN-80) 

ROOT  spring  (L0-IN/RAO) 
HUCKLTMG  CAPABILITY  RATIO 
strength  capability  Ratio 


• CANNISTfR  properties  ♦ 
HEIGHT  (IN) 

diameter  (IN) 


* weights  (LB)  * 

ARRAY 

BOOM 

CANNISTER 
FULL  TENSIONER 

intermediate  tensioner 


blanket  a 1456,0 
BOX  cover  a 66,3 
container  a 116,6 
CONT  BY  CRUISE  LATCH  ■ 2,8 

cont  bx  launch  latch  ■ ,1 


,010 

,019 

,028 

.036 

,045 

,053 

,040 

,083 

,127 

,174 

,223 

,274 

,010 

,019 

,028 

.036 

,045 

,053 

1009,6 

1205,0 

1409,9 

1625,3 

1651.7 

2089,5 

2221.2 

2650,9 

3101.8 

3575.7 

4073,0 

4597,0 

1453.3 

1415,6 

1387,3 

1365,0 

1346,9 

1351.7 

10,21 

40,82 

91  ,85 

163.28 

255,13 

367,39 

,7300+10 

,0459*10 

,9679*10 

,1096*11 

.1231*11 

,1372+11 

,1693*08 

.1700+08 

,1711*08 

,1727*08 

,1748+08 

,1773*00 

,069 

,058 

,050 

,043 

,058 

.034 

14.4 

17,2 

20,1 

23.2 

26.5 

29,9 

23.43 

53.57 

41.65 

40,72 

55,16 

61,23 

.14111+09 

,59450*09 

,14007+10 

,26373+10 

.43389*10 

,65775*10 

,9438*06 

,2776*07 

,5301+07 

,8404+07 

,1232*08 

,1684+08 

9,94 

10,14 

10,20 

10.29 

10.12 

9,78 

1.53 

3,37 

5.62 

7.92 

10,24 

12,54 

no 

.57 

127,30 

140.63 

152,30 

162.95 

172.93 

27 

,65 

39.6! 

49,15 

57,49 

65,11 

72»25 

2221.2 

2650.9 

3101.8 

3575,7 

4073.6 

4597,0 

309,2 

634.6 

976,9 

1336,6 

1714.4 

2110.8 

110,2 

212.1 

316,6 

425.1 

538.1 

656,0 

1.6 

3.9 

7,7 

13.1 

20,0 

28,4 

1,0 

1.1 

1.4 

1.7 

2.1 

2,6 

FREOUENCY  INDEPENDENT 

weights 

(LB) 

SUPPORT  STRUCTURE  a 

8,2 

INTERCONNECT  HARNESS  a 

72.4 

BOX  hinge  a 

1.7 

COVER  LATCH  B 

54,7 

mast  tip  fitting  a 

4.1 

HID  TENSION  HECHANISH  a 

.04 

CONT  BY  CVR  CR  LATCH  ■ 

.4 

CONT  BX  DEPLOY  DEVICE  a 

8.1 

GUIDE  WIRE  TENSIONER  a 

7,9 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY- 


E-108 


iffR*Y  TYPE  L^SC  FOLDOUT  POWER/WINC  • 70,0  KW  ARRAY  WIDTH  9 9,00  M 

ARRAY  length  « 7H,flt  M ASPECT  RATIO  « 8,71  BLANKET  AREA  ■ .lORSflfOT  IN»8Q  BLANKET  WEI6HT  9 1456,0  LB 


FREOUENCY  DEPENDENT  PARAMETERS 


/**«««  MINIMUM  FRFQUENCY  HZ  *»♦»* 

,010 

,019 

.026 

,036 

*045 

,053 

•♦♦♦•  TORSIONAL  FREQUENCY  HZ  ♦•♦♦♦ 

,036 

.070 

,113 

,154 

,196 

,241 

*****  BENDING  FREQUENCY  HZ  ***** 

.010 

,019 

,o?a 

,036 

.045 

,053 

1 

* ARRAY  PorjPFRTieS  ♦ 

ARRAY  MASS  (KGI 

9SS,3 

1155.3 

1532,5 

1517,7 

1711.1 

1913,2 

ARRAY  WEIGHT  (LB) 

2167,7 

2541 .6 

2931.5 

3336.9 

3764,5 

4209,1 

center  of  GRAVITY  (IN) 

1376,7 

1301,2 

1313.9 

1291,9 

‘ 1273.6 

1258.2 

BLANKET  TENSION  (LB) 

9.64 

38,55 

86,74 

154.21 

240.96 

346,96 

MOMENT  OF  INERTIA  11 

,6377+10 

,7265+10 

,8192+10 

,9161+10 

,1017+11 

,1123+11 

moment  of  inertia  iz 

,1890+08 

,1902+08 

,1914+06 

,1930+08 

,1952+08 

,1979+OB 

SPECIFIC  POWER  (KW/KG) 

,071 

.061 

,053 

,046 

.041 

,037 

SPECIFIC  WEIGHT  (KG/KW) 

10,1 

16,5 

19.0 

21.7 

24.4 

27.3 

_ * ROOM  properties  ♦ 

f diameter  (IN) 

2?, 41 

32,05 

39,70 

46,36 

52',  41 

58,06 

g El  ((8-lN-SO) 

,11806+09 

,49395+09 

,11625+10 • 

.21614+10 

,35319+10 

,53182^0 

» ROOT  SPRING  (LP-IN/RAD) 

,6257+06 

,2015+07 

,4589+07 

,7508+07 

,1056+08 

,1436+06 

SUCKLING  capability  RATIO 

9,80 

9,95 

9.99 

9,90 

9,66 

9,26 

strength  capability  ratio 

1.26 

3.23 

5,43 

7,72 

10,04 

12,36 

* canutstfr  properties  ♦ 

height  (IN) 

104,69 

120,80 

133*41 

144.40 

154,39 

163,71 

diameter  (IN) 

26,44 

37,82 

46,85 

54,70 

61,85 

66,51 

V*  kfights  (L0)  ♦ 

array 

2167,7 

2541,6 

2931,5 

3338.9 

3764. S 

4209,1 

BOPM 

267.1 

506,3 

838,1 

1142.8 

1460,8 

1792,6 

CANNISTER 

100,6 

193,0 

287,3 

384,5 

485,2 

589,6 

FULL  tensioner 

1.6 

3,8 

7.4 

12*4 

18.9 

26,9 

intermediate  tensioner 

1.0 

1.1 

1.3 

1.6 

2.0 

2*5 

FREQUENCY  INDEPENORMT 

WEIGHTS 

(LB) 

blanket  II 

1456.0 

SUPPORT  structure  * 

8.2 

interconnect  harness  • 

72,4 

BOX  COVER  « 

66.3 

BOX  HINGE  B 

2.0 

COVER  LATCH  * 

52,0 

container  * 

117.7 

MAST  TIP  FITTING  » 

4.1 

HID  TENSION  mechanism  a 

,05 

CONT  RX  CRUISE 

LATCH  a 

2,B 

CONT  BX  CVR  CR  LATCH  « 

' .4 

CONT  0X  deploy  device  * 

e.i 

CONT  8X  launch 

LATCH  m 

.1 

GUIDE  WIRE  tensioner  a 

7.5 
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AQRAV  type  t«8C  FOIOOUT 


ARRAY  WIDTH  * 9,50  M 


POWER/WINC  « 70,0  KM 

40RAY  LEW6TH  m 7o,?fl  M ASPECT  RATIO  • 7,8*  BLANKET  AREA  * ,10036+07  IN-80  BLANKET  WEIGHT  * 1056,0  LB 


FREOUENCY  DEPENDENT  PARAMETERS 


• MINIMUM  FRFQIJENCV 

,010 

,019 

,028 

,037 

,045 

,053 

**♦♦♦  TORSIONAL  FRFOUENCV  »2  ***** 

,032 

.066 

,101 

,137 

.174 

.213 

*****  BENDING  FREOUENCY  HZ 

,010 

,019 

.026 

.037 

,045 

.053 

1 

♦ AROAV  PROOpRTIES  * 

ARRAY  MASS  (KG) 

965,2 

llia«5 

1269,4 

1430,4 

1597,6 

1771,6 

ARRAY  WEIGHT  (LB) 

2123,5 

2452.0 

2792,7 

3146,9 

3515,1 

3898.0 

CF'tTfcR  OF  gravity  (IN) 

1307,9 

1274.7 

1248,4 

1226,9 

1208,8 

1193.3 

RLANKFT  tension  (L6) 

9.13 

36.52 

82.18 

146,10 

228.28 

520,72 

MOMENT  OF  INFRTIA  It 

.5626+10 

,6316+10 

,7033+10 

,7778+10 

.8552+10 

,9355+10 

MOMENT  OF  InFRTIA  12 

.2107+08 

,2115+oB 

,2127+00 

,2145+08 

.2168+08 

.2196+08 

SPECIFIC  PO'^FR  (KW/KG) 

.073 

,063 

,055 

,049 

,044 

,040 

SPtCIFir  WFIGHT  (KG/KW) 

13.6 

15.9 

18.1 

20.4 

22.8 

25.3 

fjj  ♦ 0ODM  PROPERTIES  • 

1 diameter  (IN) 

21, «9 

30.69 

37,96 

44.26 

49,98 

55,28 

S El  (lB-TN-80) 

,99811+08 

,41525+09 

,97172+09 

,17966+10 

.29193+10 

,43713+10 

ROOT  SPRING  (LB-IM/RAD) 

,7280+06 

,2121+07 

,4012+07 

,6362+07 

,9156+07 

,1239+08 

BUCKLING  capability  PATIO 

9.75 

9,78 

9,74 

9,57 

9,26 

8,82 

strength  capability  ratio 

1.19 

3,09 

5,25 

7,51 

9.82 

12.15 

• CannisTeR  properties  ♦ 

HEIGHT  (IN) 

99.79 

114.98 

126,97 

137,37 

146.80 

155.55 

diameter  (IN) 

25,36 

36,22 

44,79 

52.23 

58,97 

65.23 

* WEIGHTS  (LB)  ♦ 

ARRAY 

2123<5 

2452.0 

2792.7 

3146,9 

3515.1 

3896,0 

BOOM 

232,7 

474,5 

725,9 

987.1 

1258,2 

1539,6 

CANNISTER 

92,2 

176,6 

262,3 

350,3 

440,9 

534.3 

FULL  TENSIONER 

1,5 

3.6 

7.0 

11.8 

16,0 

25,5 

intermediate  tensioner 

1,0 

1.1 

1.3 

1.6 

2.0 

2.4 

FREOlfENCY  INDEPENDENT  WEIGHTS  (LB) 


BLANKET  ■ 

1456,0 

SUPPORT  structure  n 

8.2 

INTERCONNECT  HARNESS  • 

72.4 

BOX  COVER  » 

66,3 

BPX  HINGE  » 

2,3 

COVER  LATCH  * 

49,5 

COMTATNER  a 

118, B 

hast  tip  fitting  w 

4,1 

MIO  TENSION  mechanism  ■ 

.05 

CONT  BY  CRIJISF  latch  « 

2.8 

CONT  PX  CVR  CR  LATCH  » 

,4 

COMT  8X  DEPLOY -DEVICE  a 

8,1 

CONI  8x  LAUNCH  LATCH  ■ 

.1 

GUIDE  WIRE  TFNSIONER  ■ 

7,2 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 
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AR»4Y  type  LM8C  rOtOOUT  POWER/WING  ■ 70,0  KW  ARRAY  WIDTH  ■10.00  M 

ARRAY  length  « 70,56  M ASPECT  RATIO  • 7,06  BLANKET  AREA  ■ .10R3B+07  IN»SQ  BLANKET  WEIGHT  ■ 1«56,0  LB 


PREOUENCY  DEPENDENT  PARAMETERS 


*•♦♦♦  MINIMUM  PRFOUFNCY  HZ  *♦♦♦♦ 

,010 

,019 

.020 

,037 

.045 

,i053 

♦***♦  TORSIONIL  PREOUENCY  H2  ♦»♦♦♦ 

,02R 

.060 

,091 

.123 

,156 

,191 

•+*t*  BENDING  FHEOUENCY  HZ  •*♦♦♦ 

,010 

,019 

,028 

,057 

,045 

.053 

1 

• ARRAY  PR0'?F<?TTE3  » 

ANOAY  mass  (KG) 

R06.5 

1080,7 

1217,3 

1358.6 

1505,0 

1656.7 

ARRAY  WEIGHT  (LB) 

2066,7 

2377,6 

2676,0 

2989,0 

3311.1 

3640.6 

CENTER  Of  GRAVITY  (IN) 

12«S,6 

1210,6 

1189,6 

1168,7 

1150,9 

1135.5 

eUANKFT  TENSION  (LB) 

B.67 

30,70 

78,07 

138.79 

216.86 

312.28 

MOMENT  OF  inertia  n 

.SODA*  10 

,5508+10 

,61  11  + 10 

,6693*10 

,7295+10 

,7917+10 

moment  of  INFRTTA  12 

,2551*«e 

,2339*08 

,2353+06 

,2371+08 

,2395+08 

,2025+08 

SPECIFIC  POWER  (KW/KG) 

.070 

.065 

.058 

.052 

.007 

.002 

SPECIFIC  WEIGHT  (KG/Kw) 

15.6 

15,0 

17.0 

19, a 

21.5 

23.7 

BOOM  PROPERTIES  * 

diameter  (IN) 

20,65 

29,06 

36,00 

02,39 

07,81 

52, R2 

El  (LB-IN«S01 

,65172+08 

,35267+09 

.82100+09 

,15116+10 

.24007+10 

.36036+10 

ROOT  spring  ILB-IN/RAD) 

.6063406 

.1876+07 

,3537+07 

,5589+07 

.8015+07 

,1061+06 

AurKLTNG  capability  RaTIO 

R.67 

9,63 

9,52 

9,29 

8,92 

6.45 

strength  capability  ratio 

t.J3 

2,96 

5.06 

7,29 

9,59 

11,91 

* CANNTSTER  properties  ♦ 
HEIGHT  (TN) 

95,20 

109,73 

121.18 

131.07 

100,00 

148,28 

diameter  (TN) 

20,57 

30,77 

02.95 

50,02 

56.01 

62.33 

• weights  (LB)  • 

ARRAY 

2086. 7 

2377,6 

2678,0 

2989.0 

3311,1 

3644.6 

BOOM 

200.2 

015,5 

630,0 

860,1 

1093.8 

1335,4 

CANNISTER 

85,0 

162,5 

200,9 

321.0 

403,2 

487,6 

FULL  TENSIONER 

1.5 

3,5 

6,7 

11,3 

17,1 

24,3 

intermediate  tensioner 

1.0 

1.1 

. 

1.6 

1.9 

2.4 

blanket  « 

1456,0 

FREQUENCY  INDEPENDENT 
SUPPORT  structure  ■ 

WEIGHTS 

6.2 

(LB) 

interconnect  harness  p 

72,0 

BOY  COVER  * 

66,3 

BOX  HINGE  ■ 

2.6 

cover  latch  a 

47.3 

container  a 

IPO.O 

mast  tip  fitting  a 

0,1 

Mio  tension  mechanism  e 

.05 

CONT  hx  cruise 

LATCH  • 

2,8 

CONT  BX  CVR  CR  LATCH  P 

.0 

CONT  BX  DEPLOY  DEVICE  a 

8.1 

CQNT  BX  LAUNCH 

LATCH  ■ 

.1 

GUIDE  WIRE  TENSIONER  « 

6,9 
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TYPE  L'^SC  EOLOOUT 


array  width  m 7,00  M 


POWER/WING  P 75,0  KW 


array  length  PlOfl.OI  M aspect  ratio  p 15,03  BLANKET  AREA  ■ ,11719+07  IN*8Q 


BLANKET  height  p 1560,0  LB 


HINIHUH  EREOUENCy  HZ  **♦•* 

**,A+  torsional  EREQUENCY  HZ 

*•«**  BEWniNG  ERFOUENCY  HZ  ♦*»*♦ 


• array  properties  * 

ARRAY  MASS  (KG) 

ARRAY  WEIGHT  (LB) 

CENTER  OF  GRAVITY  (IN) 
blanket  TENSION  (LB) 

HOHENT  OF  inertia  n 

POMENT  OF  INERTIA  12 
SRPriFIC  POWFR  (KH/K6) 
SPECIFIC  HEIGHT  (KG/Kta) 


FREGUENCY  DEPENDENT  PARAMETERS 


.010 

,019 

,027 

.064 

.135 

.213 

.010 

.019 

,0?7 

1251,5 

1644,6 

2074.6 

2753,2 

3616,5 

4564,2 

1864.8 

1822,6 

1795,3 

14.23 

56.90 

128.03 

1505+11 

,1923+1  1 

,2382+1 t 

1246+08 

.1252+06 

,1263+06 

,060 

,046 

,036 

16.7 

21  ,9 

27.7 

,036 

,044 

,051 

.297 

,390 

,490 

,036 

,044 

• 051 

2544.0 

3055,4 

3611.1 

5596.9 

6722.0 

7944,4 

1775.6 

• 1761.2 

1749,6 

227,61 

355,64 

512.12 

2664+11 

.3431+11 

,4025+11 

1276+06 

,1297+08 

,1321+08 

,029 

,025 

.021 

33.9 

40,7 

46.1 

* BOOM  PROPfRTTES  ♦ 

diameter  (IN)  29,37 
El  (LB«!N«SQ)  ,3«019+O9 
ROOT  spring  (LB-IN/RAD)  ,1858+07 
OIJCKLTNG  CAPABILITY  RATIO  10.52 
strength  capability  ratio  1.65 


42,55 

53.38 

63,13 

72,27 

61.04 

15340+10 

,37997+10 

,74318+10 

,12764+11 

.20164+11 

,5651+07 

,1116+08 

,1045+08 

,2768+08 

,3904+08 

11.31 

12,08 

12.71 

15.05 

13,01 

3,91 

6.21 

8,46 

10.66 

12,80 

* cannister  properties  * 
height  (IMl 
diameter  (IN) 


• WEIGHTS  (LB)  ♦ 

ARRAY 

BOOM 

CANNISTER 
FULL  TENSIONER 
intermediate  TENSIONER 


BLANKET  P 1560,0 

BOX  COVER  P 71,0 

container  • 120,1 

COM  BX  CRUISE  LATCH  p 2,6 

CONT  BX  LAUNCH  latch  ■ ,1 


142.01 

163,76 

181,63 

197.71 

212,79 

227,26 

34.66 

50.21 

62,99 

74,49 

85,27 

95,62 

2753,2 

3618,5 

4564,2 

5596,9 

6722.0 

7944,4 

631.9 

1326,2 

2007,3 

2919.1 

3825.6 

4910,7 

174,5 

542,0 

521,0 

714,0 

922,4 

11M.3 

1 .9 

5.1 

10,5 

17,9 

27.5 

39.2 

1.0 

1.2 

1.5 

2,0 

2.6 

5,3 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

SUPPORT  STRUCTURE  " 

8.6 

interconnect  harness  « 

77,5 

BOX  HINGE  0 

.9 

COVER  LATCH  P 

79,6 

MAST  TIP  fitting  p 

4.? 

MID  TENSION  MECHANISM  ■ 

.04 

CONT  8X  CVR  CR  LaTCH  P 

,4 

CONT  BX  DEPLOY  DEVICE  P 

8,7 

GUIDE  WIRE  TENSIONER  p 

9,9 

ORIGINAL  PAGE  IS 
OP  POOR  QUALITY 
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ARHAV  TYPE  LM$C  FOLOOUT  POWE«/WlNC  « 75.0  KW  ARRAY  WIDTH  1 7.50  M 

array  UE^'GTH  «100,8l  M aspect  RATIO  a I5.fl«  BLANKET  AREA  a .1171R+07  IN*SO  BLANKET  WEIGHT  a 1560.0  LB 


*****  MINIMUM  FREQUFNCY  H? 

***** 

FREQUENCY 

,010 

DEPENDENT 

.019 

parameters 

,020 

.036 

,946 

,052 

*****  -torsional  FREQUENCY  HZ 

***** 

.056 

.116 

.182 

.252 

.320 

.409 

•«•««  pending  frequency  HZ 

***** 

.010 

.019 

*020 

,036 

.046 

,052 

• ARRAY  PROPFRTIES  ♦ 
ARRAY  HASS  (KG> 

> 

11R3.7 

1521,9 

1875,9 

2257,5 

2668.6 

3110.0 

ARRAY  WEIGHT  (L6) 

2626.0 

3360,2 

4126, 9 

4966,5 

5670,5 

6842,0 

CENTER  OF  GRAVITY  (IN) 

1766.6 

1706,7 

1676,3 

1655,5 

1639,5 

1626,7 

blanket  TENSION  (LB) 

13.20 

53.11 

119,50 

212,44 

331,95 

477.90 

HOMENT  OF  INERTIA  11 

.1256+11 

,1556+11 

.1881+11 

.2231+11 

,2608+11 

,3014+11 

MOMENT  OF  INERTIA  12 

•142S+US 

.1432+08 

,1403+08 

,1459+08 

.1400+08 

,1505+00 

SPECIFIC  POWER  (KW/KG) 

.063 

.049 

.040 

.033 

.028 

.024 

SPECIFIC  wFIGHT  (KG/KW) 

15, R 

20.3 

25,0 

30.1 

35,6 

41.5 

♦ BOOM  PROPERTIES  • 

OIAMETfR  (IN) 

27.78 

40,10 

50.11 

59.04 

67.35 

75,26 

El  {LB*IN-SQ) 

,27879+09 

,12097+10 

•29516+10 

,56081+10 

,96294+10 

.15016+11 

ROOT  SPRING  (LB-1N/RAD3 

,1573+07 

.4729+07 

,9231+07 

,1510+08 

,2241+00 

.3127+08 

SUCKLING  capability  RATIO 

10,33 

10.92 

1 1 .46 

1 1.86 

12.01 

11.86 

STPENCTH  capability  PaTIO 

1 .56 

3,78 

6.08 

8,37 

10,61 

12.61 

♦ CANNTSTfR  PROPERTIES  ♦ 
height  (IN) 

133.15 

153.47 

170,00 

164.76 

196,46 

211.49 

diameter  (IN) 

32,70 

47.31 

59,13 

69,67 

79,47 

80,01 

* WEIGHTS  (LB)  ♦ 

ARRAY 

2626.0 

3368.2 

4126,9 

4966.5 

5070,5 

6662,0 

BOOM 

527,7 

1099.2 

1717,0 

2383,6 

3101.3 

3872,5 

cannister 

155,7 

303,3 

650,9 

626,5 

601.2 

990,0 

FULL  TfNSinNEfi 

U9 

4.8 

9,8 

16.6 

25.7 

36.7 

interheoiate  tensioner 

Uo 

1.2 

1.5 

1.9 

2.4 

3.1 

FREQUENCY  INDEPENDENT  WEIGHTS  (LS) 


blanket  * 

1560,0 

SUPPORT  STRUCTURE  a 

8.6 

interconnect  harness  a 

77,5 

BOX  COVER  ■ 

71,0 

PDX  hinge  a 

1.2 

COYER  LATCH  a 

76,6 

container  ■ 

121,2 

HAST  TIP  FITTING  a 

4.2 

MID  TENSION  mechanism  a 

.04 

CONT  pY  CRUISE  LATCH  a 

2,6 

CONT  ex  CVR  CR  LATCH  a 

.4 

CONT  BX  OEPLOY'DEVICE  a 

8.7 

cont  bx  launch  latch  ■ 

.1 

GUIDE  WIRE  TENSIONER  a 

9,3 
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ARRAY  TVPE  LMSc  POtOOUT  POWER/HINC  ■ 75,0  KW  ARRAY  WIDTH  * 8,00  M 

ARRAY  LENGTH  « 9<|,5J  « ASPECT  RATIO  • 11,81  9LANKET  AREA  » ,11719+07  IW-3Q  BLANKET  HEIGHT  ■ 1500.0  LB 


FREQUENCY 

DEPENDENT 

parameters 

*•*««  HINIMUH  PREOUFNCY  H7 

*Y«Y« 

,010 

,019 

,028 

.036 

,044 

,052 

*♦♦♦♦  TORSIONAL  PREQUENCY  HZ 

Y«Y«Y 

,0/49 

,101 

.157 

.217 

.260 

• 348 

•»♦*•  BENDING  PREQUENCY  HZ 

.010 

,019 

.028 

.036 

,044 

.052 

» ARRAY  PROPERTIES  Y 

1 

ARRAY  HASS  (KG) 

IIOB.O 

1426,3 

1723,0 

2039,7 

2377,4 

2737.1 

ARRAY  WEIGHT  (LB) 

2525,6 

5137. 8 

5790.6 

4487,4 

5230,3 

6021*6 

center  of  gravity  (IN) 

1603,0 

1602.3 

1573.6 

1551,9 

1534,9 

1521.0 

BLANKET  TENSION  (LB) 

12.05 

49,79 

112,03 

199,16 

511.19 

446,11 

MOHFNT  OF  INERTIA  11 

,1066+  1 1 

,1287+11 

,1523+11 

,1775+11 

,2043+11 

,2329+11 

moment  of  inertia  is 

,1616+08 

.1623+06 

,1635*08 

,1653+08 

,1675+06 

,1702+08 

SPECIFIC  Pn.»FR  (KW/KG) 

.065 

.053 

,044 

,037 

,032 

.027 

SPECIFIC  weight  (KG/Kw) 

15.3 

19,0 

23,0 

27.2 

31.7 

36.5 

M.Y  booh  PROPERTIES  ♦ 
' OIAHETER  (IN) 

26.39 

37.97 

47,32 

55,58 

63,22 

70.44 

P El  (LB-IN-SO) 

.22695+09 

,97266+09 

•23456+10 

,44671+10  • 

74746+10 

•11523+11 

W POOT  SPRING  (LB-IN/RAO) 

,1308+07 

,4016+07 

,7770+07 

.1260+06 

,1853+08 

,2564+08 

buckling  CAPABILITY  RATIO 

10,17 

10,60 

10,97 

1 1 .20 

11,20 

10.94 

strength  capability  ratio 

1,48 

3.64 

5,94 

8,25 

10,52 

12,76 

• CANNISTER  properties  ♦ 

A 

height  (IN) 

125,40 

144.51 

159,93 

173.57 

186,16 

198,08 

OIAHETER  <TN) 

31,14 

44,81 

55.83 

65,59 

74,60 

83.12 

o 9 

* -eights  (LB)  Y 

He} 

ARRAY 

2525,6 

3157.6 

3790,6 

4487,4 

5230.3 

6021,6 

gg 

BOOM 

446.3 

924.1 

1434,9 

1980,3 

2561.6 

3160.4 

CANNISTER 

140.1 

271,6 

408,7 

553,1 

705,9 

867,4 

S > 

FULL  TEN8I0NFR 

1.8 

4.6 

9,3 

15,8 

24.2 

34.4 

intermediate  TENSIONER 

1,0 

1.2 

1.4 

1,6 

2,4 

3.0 

g ‘X) 

a ^ 

FREQUENCY 

independent  HEIGHTS  (L8) 

a® 

BLANKET  w 1580,0 

SUPPORT  structure  ■ 

8.6 

interconnect 

HARNESS  ■ 

77.5 

BOX  COVER  ■ 

71,0 

BOX  HINGE  > 

1,5 

COVER  LATCH 

a 

70,3 

CONTAINER  * 

l?2.« 

MAST  TIP  FITTING  s 

4,2 

MID  TENSION 

mechanism  a 

,04 

CONT  HX  CRUISE  LATCH  f 

2.B 

CONT  BX  CVR  CR 

Latch  • 

.4 

CONT  BX  DEPLOY  DEVICE  « 

8.7 

CONT  RX  LAUNCH  LATCH  a 

.1 

GUIDE  WIRE  TENSIONER  » 

6.8 
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ARRAY  Type  L-MSC  POLOOUT  POwER/WING  * 75,0  KW  ARRAY  WIDTH  » 8,50  H 

ARRAY  CENGTH  m 88,05  M ASPECT  RATIO  ■ 10.06  BLANKET  AREA  » ,ll719t07  IN-SQ  -BLANKET  WEIGHT  » 1560,0  LB 


FREOUENCY  DEPENDENT  PARAMETERS 


MINIMUM  FREQUENCY  KZ 

***«« 

,010 

,019 

,026 

.036 

.044 

.052 

«*?«•  TORSIONAL  FREQUENCY  HZ 

,0«3 

.069 

,138 

,189 

,243 

,300 

*****  BFNOING  frequency  HZ 

♦ *♦*• 

.010 

,019 

,028 

.036 

,044 

, 052 

* ARRAY  PROPERTTFS  * 

1 

ARRAY  MASS  (KG) 

1111,5 

1350,3 

1602,9 

1070,2 

2153.0 

2451  ,9 

i(?t?AY  iinGHT  (Lfl) 

2U0A,9 

2970,6 

3526,3 

4114,4 

4736,5 

5394,1 

CENTER  OF  GRAVITY  (IN) 

1551.0 

1512,5 

1083.8 

1461,7 

144/1,0 

1429,4 

PLANKET  tension  (LB) 

11.72 

06.86 

105,40 

187,44 

292,68 

421,75 

MOMENT  OF  INERTIA  11 

,9163+10 

,1060+11 

,1259+}  1 

.1445+11 

.1641+11 

,1849+11 

MOMENT  OF  INERTIA  12 

.1819+06 

ol627+08 

,1800*08 

,1856+08 

,1862+08 

,19J  t + 08 

SPECIFIC  POWER  (KW/kg) 

.067 

.056 

,007 

,040 

.035 

.031 

SPECIFIC  weight  (KG/Kui) 

10, e 

16,0 

21.0 

24,9 

28,7 

32,7 

^ • ROOM  PROPERTIES  ♦ 

1 diameter  (IN) 

25.15 

36.11 

00,68 

52,60 

59,66 

66,35 

[i;  El  (lfl»IN-SQ) 

,18737+09 

,79506+09 

,ie994*)0 

,35829+10 

593B9+10  , 

90701+10 

■P'  ROOT  spring  (LB»IN/RA0) 

,1167+07 

,3053+07 

,6633+07 

,1068+08 

,1560+06 

,2143+08 

buckling  capability  ratio 

10.00 

10,34 

10,58 

10.67 

10,56 

10,23 

strength  capability  ratio 

1,00 

3,50 

5.78 

6,09 

10,59 

12.67 

♦ CANNISTfR  properties  * 

. 

HEIGHT  (IN) 

118,55 

136.62 

151,10 

163,63 

175,52 

106,52 

diameter  (IN) 

29,68 

02.61 

52.96 

62,07 

70,43 

78,29 

* weights  (LS)  ♦ 

array 

2000,9 

2970.6 

3526.3 

0110.0 

4736,5 

5394,1 

( 8U0M 

361,7 

786,5 

1215,3 

1669,2 

2149,0 

2655.8 

CANNI8TER 

127,0 

206,2 

367,4 

095.1 

629,0 

769,5 

FULL  tensioner 

t,7 

0.0 

6,8 

14,9 

22.0 

32,5 

interheoiate  tensioner 

1.0 

1.1 

1.0 

1,8 

2,3 

2.9 

FREQUENCY 

independent 

WEIGHTS  (LB) 

BLANKET  • 

1560,0 

SUPPORT  STRUCTURE  ■ 

6,6 

INTERCONNECT 

' HARNESS  » 

77,5 

BOX  COVER  « 

71  ,0 

SOX  HINGE  9 

1.8 

COVER  LATCH 

* 

66,4 

container  « 

IFS.S 

MAST  TIP  FITTING  ■ 

4.2 

MID  TENSION 

mechanism  ■ 

.04 

CQmT  HK  cruise  L8TCH  v 

2,B 

CONT  BX  CVR  CR 

LATCH  * 

.0 

cdnt  bx  deploy  device  ■ 

8,7 

CONI  Bx  launch  latch  ■ 

.1 

GUIDE  WIRE  tensioner  a 

6,4 

array  type  L«8C  poloout 


POWER/WXNG  * 75,0  KH 


ARRAY  WIDTH  » 9,00  M 


ARRAY  LBH6TH  a 80,01  M 


ASPECT  RATIO  » 9,3S 


blanket  area  R 


,11719+07  |N*SO 


SLANKET  weight  b 1S60.0  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


MINIMUM 

PREQyENCY 

HZ 

,010 

,019 

,0?8 

• 036 

.005 

,053 

*$*** 

TORSIONAL 

FREQUENCY 

HZ 

*$$** 

,039 

.079 

,iaz 

• 166 

.213 

,262 

«•*«  A 

RENDING 

FREQUENCY 

HZ 

***** 

,010 

.019 

,0?8 

,036 

.005 

,053 

* array  properties  • 


ARRAY  MASS  (KG) 

1081.0 

1288.9 

1506,7 

1735.6 

1976,1 

2228.6 

ARRAY  WEIGHT  (LB) 

2379,2 

2835,7 

3319.8 

3816.2 

9397,3 

9903.0 

CENTER  OF  GRAVITY  (IN) 

1069, 7 

1932.5 

1909.6 

1382.5 

1369.5 

1399.9 

blanket  TENSION  (LB) 

11.06 

99.26 

99,58 

177,05 

276.61 

398,32 

►‘O^'ENT  OF  INERTIA  11 

,8000+10 

,9266+10 

,1060+11 

,1199+11 

,139fctl 1 

,1500+11 

^•OMENT  OF  INERTIA  12 

,2055+08 

,2093+08 

,2057*08 

,2076+08 

.2101+08 

.2132+08 

SPECIFIC  POWFR  (KK/KG) 

,069 

.058 

,050 

.093 

,038 

.039 

SPECIFIC  WEIGHT  (KG/KH) 

19, « 

17,2 

20.1 

23.1 

26.3 

29.7 

sa 

I 


/I 


• ROOM  PROPERTIES  * 


diameter  (IN) 

29.05 

39,96 

92,75 

50,00 

56.62 

62,82 

El  (18-IN-SO) 

,15660+09 

,65958+09 

.15626+10 

,29296+10 

•96103+10 

.72903+10 

ROOT  spring  (LB»INyRAD) 

.1021+07 

,3000+07 

,5729+07 

,9168+07 

,1332+08 

,1619+06 

RUCKLING  CAPABILITY 

RATIO 

9,93 

10,13 

10,25 

10,23 

10.03 

9,69 

STRENGTH  capability 

RATIO 

1 .33 

3,37 

5.61 

7,92 

10.23 

12,53 

* canmtster  properties  p 


WEIGHT  (IN) 

112.99 

129.61 

195,29 

155,26 

166,19 

176,92 

diameter  (IN) 

26,38 

90,66 

50,99 

59,00 

66.81 

79.13 

WEIGHTS  (LB)  ♦ 

ARRAY 

2579,2 

2835.7 

3519,8 

38)6.2 

9397,3 

9903.0 

BnOM 

329.6 

676,9 

1091,1 

1929.3 

1626,6 

2298,7 

CAMNISTER 

115,8 

222.9 

332,9 

997,0 

565,8 

689,7 

FULL  TENSIONER 

1,7 

9.2 

8.3 

19.1 

21.6 

30.7 

intermediate  tensioner 

1.0 

1.1 

1.9 

1.7 

2.2 

2.8 

FREOUENCY  INDEPENDENT 

weights 

(LB) 

blanket  « 

. 

1560,0 

SUPPORT  structure  » 

8,6 

interconnect  harness  ■ 

7T.5 

BOX  COVER  » 

71,0 

BOX  HINGE  ■ 

2.1 

COVER  latch  ■ 

63*0 

CCtMATNFR  m 

129,7 

mast  TIP  FITTING  ■ 

9.2 

MID  TENSION  mechanism  w 

.05 

CCJNT  BX  CRI'ISE 

LATCH  B 

2,8 

CONT  BX  CVR  CR  LATCH  * 

.9 

CONT  BX  DEPLOY'OEVICE  • 

e.T 

rONT  IJX  LAUNCH 

LATCH  « 

.1 

guide  wire  TENSIONER  ■ 

8.0 
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ARRAY  TYPE  LM8C  EOLDOUT  P0W£R/WINS  * 75,0  KW  ARRAY  WIDTH  « 9.50  M 

ARRAY  length  « 79,56  M ASPECT  RATIO  ■ 8,38  BLANKET  AREA  • ,11719+07  IN**S0  BLANKET  WEIGHT  * 1560,0  LB 


ER60UENCY  DEPENDENT  PARAMETERS 


*♦**•  minimum  FREDUENCY  HZ  ♦♦*+♦ 

,010 

,019 

.028 

.036 

.045 

,053 

*•*«»  TOPSION*!.  FRFQUENCY  HZ  ♦♦*** 

,035 

.071 

,109 

.148 

,189 

,232 

BENDING  frequency  HZ  ♦♦♦♦* 

,010 

,019 

,028 

,036 

,045 

.055 

1 

* 4«PAY  pt?of^E«?Tres  ♦ 

ARPAY  HASS  (KG) 

1056,6 

1238,7 

1428.5 

1626.8 

1634,0 

2050,6 

AHOAY  WEIGHT  (Lfl) 

2324, 9 

2725,2 

5142,7 

3578,9 

4034,9 

4511.2 

CF'JTEH  OF  GRAVITY  (IN) 

1396,3 

1361.2 

1334,1 

1312,3 

1294,1 

1278,7 

blanket  tension  (LB) 

10, U8 

«l,93 

94,34 

167,71 

262,05 

377,35 

MOMENT  OF  inertia  11 

,7041+10 

,8024+10 

,9051  + t 0 

,1012+11 

,1124+11 

,1241+11 

MOMENT  OF  INERTIA  12 

.2263*06 

,2272+08 

,2266+08 

,2307+08 

.2333+08 

.2365+08 

SPECIFIC  POWER  (KW/KG) 

,071 

.061 

,053 

.046 

.041 

,037 

SPECIFIC  WEIGHT  (KG/KW) 

14,1 

16.5 

19,0 

21.7 

24,5 

27.3 

♦ BOOM  properties  • 

OIAmftER  (IN) 

23.06 

32,98 

40.85 

47,70 

53,93 

59,75 

El  (t R-IN-SO) 

,13228*09 

,55355+09 

,13029+10 

,24228+10 

,39595+10 

,59629+10 

ROOT  SPRING  (LBmIN/RAO) 

,8992*06 

,2631+07 

,4999+07 

,7961+07 

,1151+08 

•1564+08 

BUCKLING  capability  RaTIO 

9,83 

9,94 

9,97 

9,87 

9,59 

9,16 

strength  capability  Ratio 

1,26 

3,23 

5,44 

7.73 

10,05 

12,36 

♦ CAMNISTeR  properties  * 

HFIGHT  (IN) 

106,98 

123.35 

136.33 

147.64 

157.92 

167,51 

diameter  (IN) 

27,21 

38,91 

48.20 

56,29 

63*64 

70,50 

♦ WEIGHTS  (LB)  • 

ARRAY 

2324,9 

2725,2 

3142.7 

5S78.9 

4034,9 

4511.2 

BOOM 

287.0 

587,0 

900,6 

1228.1 

1570,0 

1926,7 

CANnISTER 

106,2 

203,9 

303.6 

406,5 

513,1 

623,6 

FULL  TENSIONER 

1.6 

4.0 

7.9 

13.4 

20,5 

29,1 

INTERmEOIATE  TENSIONER 

1.0 

1.1 

1.4 

1,7 

2.1 

2.T 

FREOIJCNCY  independent 

weights 

(L8) 

blanket  » 

1560,0 

SUPPORT  STRUCTURE  ■ 

8,6 

INTERCONNECT  HARNESS  a 

77,5 

BOX  COVER  m 

71,0 

BOX  hinge  9 

2,4 

COVER  LATCH  a 

59,9 

containfr  « 

125.8 

MAST  TIP  FITTING  b 

4.2 

MID  TENSION  mechanism  a 

.05 

CONT  8X  CRUISE 

LATCH  B 

2.8 

CONT  8X  CVR  CR  LATCH  a 

.4 

CONT  BX  DEPLOY  DEVICE  ■ 

8.7 

CONT  BX  LAUNCH 

latch  m 

.1 

GUIDE  WIRE  TENSIONER  a 

7.6 

Lll 


*RBiY  TYPE  LM8C  FOLOOUT  POWER/WING  » 75,0  KW  ARRAY  WIDTH  Pl0,00  M 

ARRAY  length  ■ 7S.60  M ASPECT  RATIO  » 7,56  BLANKET  AREA  • ,11719*07  IN»SQ  BLANKET  WEIGHT  « 1560f0  LB 


I^REOUENCV  OEPENOENT  PARAMETERS 


^«««««  minimum  frequency  he 

,0!0 

.019 

,028 

.056 

,095 

.053 

**»*•  torsional  frequency  he  ♦♦♦*♦ 

.031 

.069 

,098 

.153 

.169 

,207 

BENDING  FREQUENCY  HZ  *♦»*♦ 

.010 

,019 

.028 

.056 

,095 

.053 

1 

^ pRo^*Ff?rrits  ♦ 

ARRAY  MASS  (KG) 

1036*2 

1197,1 

1369,0 

1537,6 

1716,2 

1906,1 

AROAY  WEIGHT  (LB) 

2279.7 

2633.6 

3000,8 

3382.8 

3780,1 

9193.9 

CENTER  OE  GRAVITY  (IN) 

1330,0 

1297.0 

1270,9 

1299.5 

1231,9 

1215,9 

blanket  tension  (LB) 

9,96 

39.83 

89.62 

159,33 

298.95 

358,99 

MOMENT  OF  INERTIA  11 

,6251+10 

,7029+10 

,7829+10 

,8665+10 

.9539+10 

,1099+11 

MOMENT  OF  INERTIA  1? 

,2503+0a 

.2512+08 

,2528+06 

,2599+08 

.2577+08 

.2611+08 

SPECIFIC  POWER  (Kw/kc) 

.072 

,063 

,055 

,099 

,099 

.039 

SPECIFIC  WEIGHT  (KG/'KW) 

13oS 

16,0 

18,2 

20,5 

22.9 

25,9 

* BOOM  properties  ♦ 

OIAMETER  (IN) 

22,16 

31,65 

39.15 

95.65 

51.55 

57,03 

El  (L0-IN-3Q) 

,11260+09 

,96998+09 

.10990+10 

,20328+10 

,35099+10 

,99998+10 

ROOT  spring  (L0-IN/RAO) 

.7979+06 

,2325+07 

,9900+07 

,6979+07 

,1005+08 

.1360+06 

BUCKLING  capability  Ratio 

9,75 

9,78 

9.73 

9,55 

9,21 

8,75 

strength  capability  ratio 

1,20 

3,10 

S.26 

7,53 

9,89 

12,16 

* CANNISTER  properties  y 

height  (IN) 

102,09 

117,70 

130.08 

190,81 

150.59 

159,58 

diameter  CTN) 

26,15 

37,39 

96,19 

53.87 

60.83 

67,29 

* WEIGHTS  (LB)  • 

ARRAY 

2279.7 

2633.6 

3000,8 

3382.8 

3780.1 

9195.9 

BOOM 

251.7 

513,6 

785,8 

1 068,7 

1362.5 

1667.6 

CAmnISTER 

97,8 

167,5 

278,5 

372,1 

968.9 

S67.9 

FULL  tensioner 

1,6 

3.8 

7.6 

12.8 

19.5 

27,7 

INTERMEDIATE  TENSIONER 

1,0 

1.1 

1.3 

1,7 

2.1 

2 f & 

FREQUENCY  INDEPENDENT 

WEIGHTS  (LB) 

BLANKET  « 

1560,0 

SUPPORT  structure  ■ 

8,6 

interconnect  harness  a 

77.5 

SOX  COVER  « 

71,0 

BOX  HINGE  » 

2,9 

COVER  LATCH  a 

57,2 

container  ■ 

126,9 

mast  tip  fitting  * 

9.2 

MID  TENSION  MECHANISM  a 

.05 

CONI  BX  CRUISE 

LATCH  V 

2.8 

CONT  BX  CVR  CR  LATCH  * 

.9 

CONT  ex  DEPLOY  DEVICE  • 

8,7 

FONT  BX  LAUNCH 

LATCH  • 

.1 

GUIDE  WIRE  Tensioner  % 

7.3 

ORIGINAL  PAGE  IS 
OF  POOR  QUALOT 
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ARRAY  type  UMSC  FOUOOUT 

power/wing  ■ so. 

0 KW 

ARRAY 

width  a 7,00 

M 

array  lenbth  *n5,ai  m aspect 

RATIO  • 16, RS 

blanket  AREA 

a ,12500+07  IN-SQ 

blanket  weight  a 1664 

FREQUENCY 

OEPENDFNT  parameters 

HIMTMUM  frequency  HZ  ***** 

,oto 

,019 

,027 

.035 

,043 

.051 

*****  TORSIONAL  FREQUENCY  HZ  ♦**** 

,069 

.146 

,231 

.325 

,429 

,542 

BENCING  frequency  HZ  ***** 

.010 

,019 

,027 

,035 

,043 

.051 

* array  properties  ♦ 

) 

ARRAY  MASS  (KG) 

1309.8 

1870,2 

2401.6 

2968,2 

3633.6 

4341,1 

ARRAY  WEIGHT  (LB) 

3057,5 

4114.5 

5283.6 

6574,0 

7993,9 

9550,3 

CENTER  OF  GRAVITY  (IN) 

I9A2.7 

1942.1 

1916,8 

1899,1 

1866,1' 

1876,0 

blanket  TFNsrON  (LB) 

16.19 

64.74 

145,67 

258.97 

404.64 

562.86 

'^O'lENT  OF  Inertia  ii 

,18934-11 

,2482+11 

,31 36+t  1 

,3858+11 

,4654+11 

,5526+11 

MOMENT  OF  inertia  12 

.1310+08 

,1342+OB 

,1354+06 

,1371+08 

,1395+08 

.1420+08 

SPECIFIC  POWER  (KW/KG) 

,058 

,043 

,033 

.027 

,022 

.016 

SPECIFIC  weight  (KG/KW) 

17,4 

23.4 

30,0 

37.4 

45,4 

54,3 

♦ ROOM  PROPERTIES  * 

OIAmETeS  (IN) 

31.43 

45,69 

57.50 

68,22 

78.34 

80.11 

El  (LB-IN-SO) 

*45675+09 

.20390+10 

.51169+10 

.10136+11 

,17625+11 

,28202+U 

ROOT  SPRING  (L8-1N/RA0) 

,2270+07 

,6995+07 

,1395+06 

,2329+08 

,3526+08 

,5017+06 

SUCKLING  CAPABILITY  RATIO 

10,66 

11,65 

12.61 

13.42 

13.69 

13,66 

strength  capability  ratio 

1.71 

3,99 

6.28 

6,50 

10.66 

12,76 

♦ cannister  properties  ♦ 

. 

HEIGHT  (IN) 

151,65 

175,17 

194,67 

212.35 

229,04 

245,16 

OlAMETER  (IN) 

37,09 

53.91 

67.85 

80,50 

92,44 

103,97 

• KEIGHTS  (LB)  • 

ARRAY 

3057.5 

4114.5 

5263.6 

6574,0 

7993,9 

9550.3 

BOOM 

771,9 

1631.0 

2583,7 

3636.4 

4795.1 

6065.6 

cannister 

199,8 

393.9 

605,0 

632,6 

1082,1 

1353,9 

FULL  tensioner 

2.1 

5,7 

11,8 

20.3 

31,2 

44,5 

intermediate  tensioner 

1.0 

1.2 

1.6 

2,1 

2,8 

3.6 

PREOUENCY 

INOEPENOENT 

WEIGHTS  (LB) 

blanket  ■ • 

SUPPORT  STRUCTURE  ■ 

9,1 

INTERCONNECT  HARNESS  « 

62,7 

BOX  COVER  * 75-«8 

BOX  HINGE  « 

1.0 

COVER  LATCH 

B 

95,7 

COMTATNER  « 127. t 

MAST  TIP  fitting  a 

4,4 

MID  TENSION 

MECHANISM  « 

,04 

CONT  BX  CRUISE  LATCH  « 2.8 

CONT  6V  CVR  CR 

LATCH  ■ 

.4 

CONT  BX  DEPLOY  DEVICE  * 

9,3 

CONT  SX  LAUNCH  LATCH  ■ .1 

GUIDE  HIRE  tensioner  « 

10,5 
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ARRAY  TYPE  LMSC  fOLOnUT 


ARRAY  width  9 7,50  M 


array  I.E^GT>^  1107,55  M 


POWER/WIHG  1 60,0  KW 

ASPECT  RATin  * 10,50  BLANKET  AREA  * ,12500*07  lN-30  BLANKET  WEIGHT  ■ 166fl»0  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


MINIMUM 

frequency 

HZ 

,010 

• «**« 

TORSIONAL 

frequency 

HZ 

»***♦ 

,060 

BENDING 

FREQUENCY 

HZ 

,010 

019 

,027 

.056 

,049 

,051 

125 

.197 

,270 

,559 

*450 

019 

,0?7 

,036 

.044 

.051 

« array  properties  ♦ 

ARRAY  MASS  (KG) 

ARRAY  weight  (LB) 

center  of  gravity  (IN) 
blanket  tension  (LB) 

MOMENT  OF  INERTIA  11 
MOMENT  OF  INFRTIA  I? 
SPECIFIC  POWER  (KW/Kq) 
SPECIFIC  height  (KG/Kw) 


.*  booh  properties  ♦ 

DIAMETER  (IN) 

ei  clb-in-so) 

ROOT  SPRING  (Lfl-IN/RAO) 
BUCKLING  capability  RATIO 

strength  capability  ratio 


* CANNTSTER  properties  * 

HEIGHT  (IN) 

diameter  (TN) 


* weights  (LB)  ♦ 

ARRAY 

BOOM 

CAnnISTER 
FULL  tensioner 

intermediate  tensioner 


1319.3 

1718,9 

2902,5 

376)  ,6 

1656.6 

1615,3 

15.11 

60.43 

.1573*11 

,1994*11 

,1526*06 

,1533*08 

,06! 

,047 

16.5 

21.5 

29.72 

43.01 

36494*09 

•16012*10 

,1925+07 

,5635*07 

10,47 

11.20 

1.63 

3.67 

142.17 

164.10 

35.07 

50,75 

2902,5 

3781,6 

644.0 

1349,0 

176,1 

348,6 

2.0 

5.4 

1.0 

1.2 

2154,1 

2627.9 

4739,1 

5761.3 

1786,3 

1768,8 

135,96 

241,71 

,2454+11 

,2955+11 

. 1547+08 

,1565*00 

,037 

,030 

26,9 

32,6 

53.90 

63,68 

39503*10 

,76959*10 

,1149*00 

,1094*08 

11,89 

12.43 

6.18 

6.44 

162,07 

198,21 

63.60 

75.14 

4739.1 

5761,3 

2116,8 

2957,3 

550,3 

7?S,5 

11. t 

19,0 

1.6 

2.0 

3142,4 

3699,9 

6913.3 

6139,7 

1754.1 

1742,4 

377,67 

543,64 

,3500*11 

.4090*11 

,1566*06 

,1617*06 

,025 

,022 

39,3 

46.2 

72.85 

61,59 

13167*11 

,20744+11 

,2834+06 

,3965+08 

12.66 

12,54 

10,65 

12.61 

215.30 

227,76 

65.94 

96,26 

6913,3 

8159.7 

3668,3 

4655.3 

935.7 

1162.0 

29,2 

41,6 

2.7 

3,4 

FREQUENCY  INDEPENDENT  WEIGHTS  (LB) 


blanket  1 1660,0 
BOX  COVER  1 75,6 
container  a 126.2 
CONT  BX  CRUISE  LATCH  m 2,6 
CONT  RX  LAUNCH  LATCH  a ,1 


SUPPORT  STRUCTURE  • R.l 
BOX  hinge  1 1.3 
mast  TIP  FITTING  a (),0 
CONT  BK  CVR  CR  LATCH  n ,0 
GUIDE  HIRE  TENSIONER  s R.9 


INTERCONNECT  HARNESS  a 62,7 
COVER  LATCH  o 69,7 
HID  TENSION  mechanism  a ,00 
CONT  BX  DEPLOY  DEVICE  ,P  9,5 
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A«(?AV  TVPE  L«8C  FOLOOUT 
ARRAY  length  non, at  M ASPECT 


frequency  HT 

**«««  TORSION*!.  FREQUENCY  H7  **♦•* 
eENOTNG  FREQUENCY  HZ 


♦ ARRAY  FRORERTIES  ♦ 

ARRAY  HASS  (KG) 

ARRAY  HEIGHT  (LB) 

CENTER  OF  GRAVITY  (IN) 

slankft  tension  CLB) 
«0"EHI  OF  INERTIA  It 
HOMEHT  OF  TNFRTIA  1? 
SPECIFIC  POhER  (KW/kg) 
SPECIFIC  HEIGHT  (KC/KH) 


♦ ROOM  Properties  ♦ 

diameter  (IN) 

El  Cie-TN.SQ) 

ROOT  SPRING  (L0«IN/RAO) 
pucklinr  capability  ratio 
strength  capability  Ratio 


♦ CANNISTER  properties  ♦ 

HEIGHT  flN) 
diameter  (IN) 


* WEIGMIS  (LB)  * 

ARRAY 

BOOM 

CANNISTER 
full  tensioner 
TNTIRheoIATE  TENSIONER 


bianket  r l()6a.o 

BOX  COVER  m 75, n 

container  ■ 129,3 

CONT  HX  cruise  latch  s 8,8 

CONT  SX  LAUNCH  LATCH  « ,l 


POWFR/WINO  B 80,0  KW 


ARRAY  width  k B,00  H 


12.60 

BLANKET  AREA 

■ ,13500+07 

IN»8Q 

BLANKET  wEI 

GHT  B 1664,0 

frequency 

dependent  parameters 

,010 

,019 

,088 

.036 

,044 

• 058 

,OS2 

,109 

,170 

.235 

,305 

.361 

*010 

.019 

,036 

.036 

,oaa 

,052 

1365. a 

1601,5 

196a. 8 

3355.7 

8775,8 

3286.5 

3760, a 

3585.3 

a333,6 

5183, 6 

6106,8 

7098,3 

ira6.2 

1705, a 

1677. a 

1656.7 

1640,7 

1627,6 

ia.i6 

56.65 

137.06 

286,60 

354.06 

509, H5 

, 1330*11 

,1639+11 

,1978+11 

,3531+11 

,3716+11 

.3139+11 

,1750+08 

,1738+08 

.1758+08 

,1773+oe 

,1797+08 

,1880+08 

.065 

.050 

,nai 

,034 

,0?9 

.085 

15,8 

80,0 

30,6 

39,4 

34,7 

ao.3 

36.81 

ao,69 

50.83 

59,85 

66,83 

76,19 

89658+09 

,18835+10 

,31339+10  , 

60051+10 

.10141+11 

,15774+11 

.UaOf  07 

,«9aa+o7 

,9633+07 

,1573+06 

.8330+08 

.3345+06 

10.39 

10,84 

11. 3a 

11.68 

11,75 

11,51 

1.5S 

3,75 

6.06 

B,3S 

10,60 

12.60 

133.87 

isa.ao 

171.18 

186,07 

199,89 

313.03 

33.89 

ae,08 

59,98 

70,62 

80.51 

89,91 

8760, a 

3583,3 

aS33,6 

5168,6 

6106,8 

7098,3 

saa.3 

1132.3 

176b, a 

8449,1 

3182,6 

3969,3 

160,1 

311,7 

471,3 

640,7 

881.2 

1013.6 

1.9 

5.1 

10, a 

17.8 

87,4 

39.1 

1.0 

1,3 

1.5 

3.0 

3,6 

5.3 

FREQUENCY 

INDEPENDENT 

WEIGHTS  (LB) 

support  structure  a 9.1 
BOX  HINGE  » 1,6 
MAST  TIP  FITTING  B tt.A 
CONT  HX  CVR  CR  LATCH  * ,A 
GUIDE  WIRE  tensioner  » 9,3 


interconnect  harness  b 

COVER  LATCH  ■ 

MID  TENSION  mechanism  b 
CONT  8X  DEPLOY  OFVICE  *» 


88,7 

ea.a 

,oa 

9.3 


E-121 


iRflAV  TYPE  LHSC  FOLOOUT  POWER/WJNG  • R0,0  KW  ARRAY  WIDTH  » 8,50  M 

ABRAV  length  « 90,8#  M ASPECT  RATIO  ■ 11,16  BLANKET  AREA  9 ,12500+07  IN*SQ  BLANKET  WEIGHT  « 166«,0  LB 


FREOUENCY  DEPENDENT  PARAMETERS 


*«•  A* 

MTNIWUM 

FREOUFNCY 

HZ 

.010 

,019 

.028 

,0S6 

.00(1 

.052 

**«  « + 

torsional 

FREQUENCY 

H7 

,006 

,096 

,U8 

,20a 

.26(( 

.327 

+ **  + ♦ 

HFlJOlNfi 

FREQUENCY 

HZ 

• 010 

.019 

,026 

.026 

,0«« 

.052 

• array  properties  * 


ARRAY  HA$9  (KG) 

1219. S 

1508,5 

1816.6 

2105.0 

2090.8 

2866.9 

ARRAY  WEIGHT  (LB) 

2682.0 

3316.8 

3996.6 

0719,1 

5088.6 

6307,2 

CENTER  OF  gravity  (IN) 

I6(l8,e 

1609.0 

1580,7 

1559,3 

1502.3 

1528,0 

BLANKET  TENSION  (LB) 

13.33 

53.32 

119,96 

213,27 

333.23 

079,86 

moment  of  inertia  n 

,UUl  + ll 

,1373+11 

,1620+11 

,1683+11 

,2163+11 

,2062+11 

HCMEHT  OF  inertia  I? 

,1907+08 

,1956+08 

,1971+08 

,1992+00 

.2016+08 

,2051+08 

SPECIFIC  power  (Kh/KG) 

.066 

,053 

.000 

,037 

.028 

SPECIFIC  WEIGHT  (KG/Kw) 

15.2 

te,9 

22,7 

26.6 

3it2 

35.8 

• BOOM  PROPERTIES  ♦ 

diameter  (IN) 

26,89 

38,67 

08,17 

56.57 

60.31 

71,63 

El  (L0«IN«SQ) 

,20053+09 

,10(J67+10 

,25196+10 

,07919+10 

.60056+10 

,12323+11 

ROOT  spring  <LB«IN/RA0) 

,1026+07 

,0202+07 

.6196+07 

.1326+06 

,1951+08 

.2696+08 

RUCKLING  capability  RATIO 

10.15 

10,56 

10.89 

11.07 

11.02 

10,70 

strength  capability  ratio 

1.07 

3.62 

5,92 

8.22 

10.51 

12.75 

♦ 

CaNNISTeR  properties  * 

HEIGHT  (IN) 

126,50 

105.98 

161.66 

175.51 

168,29 

200.37 

diameter  (IN) 

51.73 

05.63 

56.80 

66,75 

75,89 

80.53 

♦ 

weights  CUB)  ♦ 
ARRAY 

2682.0 

3318.8 

5996,6 

0719,1 

5488.6 

6307.2 

\ 

BOOM 

065.1 

962,3 

1093.1 

2058.9 

2661,0 

3301,9 

s 

CANNISTER 

105,0 

281.0 

022.8 

572,0 

729,5 

896,0 

FULL  TENSIONER 

1.9 

0,9 

9.9 

16,6 

25.8 

36.8 

INTERMEDIATE  TENSIONER 

1,0 

1.2 

1.5 

1.9 

2.5 

3*1 

FREQUENCY  INDEPENDENT  WEIGHTS  (U) 


blanket  * 

1660,0 

SUPPORT  STRUCTURE  « 

9,1 

interconnect  HARNESS  b 

82,7 

BOX  COVER  H 

75.8 

BOX  HINGE  * 

1.9 

COVER  LATCH  b 

79,7 

CONTAINER  B 

ISO’.S 

mast  tip  fitting  e 

MID  TENSION  mechanism  b 

*00 

CONT  BX  CRUISE  LATCH  » 

2.6 

CONT  BX  CVR  CR  LATCH  » 

.4 

CONT  BX  DEPLOY  -DEVICE  * 

9,3 

CONT  BX  LAUNCH  LATCH  • 

.1 

GUIDE  WIRE  tensioner  s 

8.6 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


E-122 


ARRAY 

TYPE 

L»*8C 

FOLBOUT 

P0WER/WIN6  m 60.0  KW 

ARRAY  WIDTH  ■ 

9.00  M 

array  lENCTH  » 

A9.61 

M 

aspect  ratio  m 

9,96  6LANKET  AREA  « 

,12500+07  IN-30  BLANKET 

WEIGHT  ■ 166^ 

**♦♦♦  MINIMUM  FREOUENCY  H2  *♦♦♦♦ 

FREOUENCY 

,010 

DEPENDENT  PARAMETERS 
♦019  ,028 

.036 

.000 

,052 

*****  TORSIONAL  FREQUENCY  HZ  ***** 

,oai 

,085 

.131 

.180 

,231 

.285 

*****  BENDING  FREQUENCY  HZ  ♦♦♦♦* 

.010 

,019 

.028 

.036 

,000 

,052 

♦ ARRAY  properties  * 

ARRAY  mass  (KG) 

1 163,0 

1033.6 

1698,0 

1970.0 

2270.5 

2587,2 

ARRAY  WEIGHT  (LS) 

2602.6 

3150,0 

3736.5 

0352.6 

5003,9 

5691.9 

CENTER  OF  GRAVITY  (IN) 

1562,0 

1523,7 

1095,6 

U73.8 

1056,2 

1O01.6 

PLANKfT  TENSION  (LB) 

12.59 

50.36 

113,30 

201,02 

310,72 

053,20 

MCl^'EMT  OE  inertia  n 

,9010+10 

,1168+11 

,1355+11 

,1553+11 

,1762+11 

,1902+11 

OF  INERTIA  12 

,2177+06 

,2167+08 

,2202+08 

.2220+08 

.2253+08 

,2267+06 

SPECIFIC  POWER  (KW/kg) 

,068 

.056 

,007 

,000 

,035 

,031 

SPECIFIC  WEIGHT  CKG/Kw) 

10,6 

1 

17,9 

21.2 

20,7 

26,0 

32.3 

* BOOM  PROPERTIES  * 

diameter  (IN) 

25,70 

36.88 

05,00 

53,71 

60,93 

67,72 

El  (LBvIN-SQ) 

,20ai5+09 

,66599+09 

,20661+10 

•38903+10 

,60099+10 

.96026+10 

ROOT  SPRING  (LB-IN/RAO) 

,1205+07 

,3660+07 

.7065+07 

,1136+08 

,1659+08 

,2278+08 

RUCKLING  CAPABILITY  RATIO 

10.03 

10,31 

10.52 

10,58 

10.02 

10,05 

STRENGTH  capability  RATIO 

1,«0 

3.09 

5.76 

8,08 

10,36 

12.66 

♦ cannister  properties  ♦ 

height  (IN) 

120,02 

138,07 

153,20 

166.23 

178,10 

169.35 

DIAMETER  (IN) 

30.33 

03,52 

50,09 

63.38 

71,90 

79,91 

* weights  (LB)  * 

ARRAY 

2602.6 

3150.0 

3736.5 

0352.6 

5003,9 

5691,9 

ROOM 

001,0 

626,7 

1276.9 

1753,1 

2256,1 

2767,1 

^ CANnISTER 

132.2 

255,2 

382.5 

515,0 

650,6 

Boo, 7 

FULL  tensioner 

!.a 

0.6 

9,0 

16.0 

20,0 

30,6 

intermediate  tensioner 

1.0 

1,2 

1.0 

1,9 

2.0 

3.0 

FREQUENCY 

INDEPENDENT 

WEIGHTS  (LB) 

8LANKET  « 

1660.0 

SUPPORT  structure,  b 

9,1 

interconnect  HARNESa  R 

82,7 

POX  COVER  « 

75,8 

BOX  HINGE  » 

2.2 

COVER  LATCH  p 

75,6 

coktatner  « 

131,6 

HAST  TIP  FITTING  « 

0.0 

MID  TENSION  mechanism  ■ 

.05 

CONT  HX  CRUISE  LATCH  m 

2.8 

CONT  BX  CVR  rR  LATCH  t 

.0 

CONT  BX  deploy  DEVICE  a 

9.3 

CONT  RX  LAUNCH  latch  ■ 

,1 

GUIDE  WTRF  TENSIONER  a 

8.0 

E-123 


*RS*Y  TYPE  LM8C  POLOOUT 


POWER/WINQ  m BO.O  KW 


ARRAY  width  a 9,50  M 


ARRAV  tINCTH  ■ B9,89  M 


aspect  ratio  * S.99 


BUANKET  area  ■ ,12500+07  IN-SO 


BLANKET  WEIGHT  ■ 1669,0  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


*♦♦**  MINIMUM  FREOUENCY  H2 

,010 

,019 

,026 

,036 

,005 

,052 

torsional  frequency  HZ 

,057 

,076 

.117 

,159 

,200 

.251 

«**,*  PENDING  FREQUENCY  HZ 

.010 

,019 

,028 

.036 

.005 

,052 

1 

* ARRAY  PROPERTIES  ♦ 

ARRAY  MASS  (KG) 

1153.1 

1572,0 

1602,6 

1600,0 

2096,0 

2365,2 

ARRAY  WEIGHT  (L0) 

2536,9 

3019,0 

3525.6 

0057,6 

0616.5 

5203.0 

CENTER  OF  GPAVITV  UN) 

1060. 1 

1007,5 

1019.9 

1396,1 

■ 1360,1 

1365. 1 

blanket  TENSION  (LB) 

11.93 

07,71 

107.30 

190,62 

296.16 

029,35 

moment  Of  inertia  11 

,6700+10 

,1007+11 

,1151+11 

.1303+11 

.1061+11 

,16?8til 

moment  of  inertia  12 

,2021+06 

,2031+08 

,2007+00 

,2070+08 

,2500+08 

,2537+06 

SPECIflC  POWER  (KW/KG) 

.069 

.056 

,050 

.003 

,038 

.030 

SPECIFIC  WEIGHT  (KO/KW) 

10,0 

17,2 

20,0 

23.1 

26.2 

29,6 

♦ eOOM  PROPERTIES  * 

f diameter  (IN) 

20.63 

35,29 

03.77 

51,19 

57.97 

60.32 

H El  CLB«IN»SO) 

,17230+09 

,72506+09 

.17162+10 

.32106+10 

,52660+10 

,80069+10 

ROOT  spring  (LB-IN/RAP) 

,1096+07 

,3223+07 

,6152+07 

,9B02*(>7 

,1029+08 

,1952+06 

buckling  capability  RATIO 

9,92 

10.11 

10.22 

10,17 

9,93 

9,51 

STRENGTH  capability  RATIO 

1,33 

3,36 

5.60 

7,91 

10.22 

12,52 

» canntster  properties  ♦ 

o 2 

height  (IN) 

110,17 

131.75 

105.75 

156.00 

169.18 

179,65 

DIAMETER  (IN) 

29,07 

01,60 

5U65 

60,01 

68,01 

75,89 

* weights  (LB)  * 

|| 

ARRAY 

2536,9 

3019,0 

3525,6 

0057,6 

4616.5 

5203.0 

BOOM 

309.3 

716,6 

1103.2 

1509,0 

1935.0 

2361.7 

^ CANNISTER 

121,1 

233.3 

308,5 

067,9 

592.0 

722,1 

FULL  tensioner 

1,6 

0.0 

6.9 

15,2 

23.2 

33.0 

INTERHEOIATE  TENSIONER 

1,0 

1.1 

1.0 

1.6 

2.3 

2,9 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LB) 

BLANKET  ■ 

1660,0 

SUPPORT  structure  s 

9.1 

INTERCONNECT  HARNESS  « 

82,7 

BOX  COVER  * 

75,8 

SOX  HJNGE  « 

2.6 

COVER  LATCH  * 

71,9 

container  » 

132.7 

MAST  TIP  fitting  • 

0,0 

MID  TENSION  mechanism  ti 

,05 

CONT  PX  cruise 

LATCH  m 

2.6 

CONT  6X  CVR  CR  LATCH  ■ 

.0 

CONT  BX  DEPLOY  DEVICE  « 

9.3 

CONT  HX  LAUNCH 

LATCH  K 

.1 

GUlOF  WIRE  TENSIONER  P 

6,0 

E-124 


ARRAY  TYPE  LW8C  FOLOOUT  POWER/NING  m 80,0  KW  ARRAY  WIDTH  elO.OO  M 

array  length  0 80, 6S  M ASPECT  RATIO  * 8,06  BLANKET  AREA  s ,12500+07  IN-SQ  BLANKET  WEIGHT  * t66«»0  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


mjnI“UM  FREOUENCY  HZ  *♦♦♦• 

.010 

.019 

,026 

.036 

.005 

,053 

*««««  TORSIONAL  FREOUENCY  HZ  ***** 

.032 

.066 

.105 

.103 

• 182 

• 223 

*****  6ENOIN6  frequency  HZ  ***** 

,010 

,019 

.028 

.036 

.005 

• 053 

* array  PROPERTIES  ♦ 

ARRAY  HASS  (KG) 

1128,2 

1321,8 

1523. 7 

1730,8 

1955.0 

2165,9 

ARRAY  weight  (LB) 

2082,1 

2907,9 

3352.2 

3616,5 

0301,9 

0609,0 

CENTER  OF  gravity  (IN) 

1013.7 

1379,0 

1352.2 

1330,5 

1312.5 

1297,2 

blanket  tension  (LB) 

11.33 

05,32 

101,97 

181,26 

285.25 

007,68 

MOMENT  OF  INERTIA  11 

,7711+10 

,8766+10 

,9910+10 

,1109411 

,1252411 

,1360+U 

MOMENT  OF  TMEPTIA  12 

,2677408 

,2667408 

.2705+08 

,2729408 

,2761408 

•2799406 

SPECIFIC  POWER  (KW/K6) 

,071 

.061 

,053 

.006 

.001 

,037 

SPECIFIC  WEIGHT  (KG/KW) 

10.1 

16,5 

19,0 

21.7 

20. 0 

27.3 

♦ POOH  propfrties  * 

diameter  (IN) 

23.67 

33,85 

01  ,93 

08.96 

55.36 

61.33 

El  (Le«iN«so) 

,10681409 

,61038409 

.1006141 0 

,26893410 

,43951410 

. 661^(2410 

ROFiT  SPRING  (LRhIN/RAo) 

,9723+06 

,2805+07 

,5006+07 

,6609407 

,1204408 

.1692408 

RUCKLING  capaptlitv  Ratio 

9,«3 

9,93 

9,95 

9,63 

9,58 

9.06 

strength  capability  Ratio 

1.26 

3.23 

5.00 

7,73 

10,05 

12.36 

* CANNISTER  properties  * 

HEIGHT  (IN) 

106.90 

125,70 

139,03 

150.60 

161,19 

171,00 

diameter  (IN) 

27.93 

39,90 

09,07 

57.77 

65,32 

72.36 

♦ weights  (LB)  * 

ARRAY 

2082,1 

2907,9 

3352,2 

3816,5 

0301,9 

0809.0 

BOOM 

306,3 

626.7 

961,5 

1311.1 

1676.2 

2057.0 

CANNISTER 

111,6 

210.0 

319,0 

027,7 

539.9 

656,2 

FULL  TENSIONER 

1.7 

0,3 

«.5 

10,0 

22.1 

31.0 

inteRhediatr  tensioner 

1.0 

1.1 

1,0 

1.8 

2.2 

2.6 

FREQUENCY  INDEPENDENT 

WEIGHTS 

(LS) 

blanket  * 

• 

1664,0 

SUPPORT  structure  * 

9,1 

interconnect  harness  ? 

82,7 

BOX  COVER  • 

75.8 

eox  HINGE  m 

2.9 

COVER  LATCH  ■ 

66,5 

container  « 

153,9 

MAST  TIP  fitting  m 

0,0 

MID  TENSION  mechanism  s 

,'OS 

CONT  BX  CRUISE 

LATCH  1 

2.8 

CONT  BX  CVR  CR  LATCH  R 

.4 

CONT  BX  DEPLOY 'DEVICE  ■ 

9.3 

CONT  BX  LAUNCH 

LATCH  » 

.1 

GUIDE  WIRE  TENSIONER  v 

7,7 

• FIW 


NIF* 


II 

DETAILED  COMPUTER  OUTPUT 
FOR 

ROLLOUT  ARRAY 


E-125 


9ZT-^ 


ARRiV  TYPE  GE  ROLLOUT 


ARRAY  WIDTH  ti  3.00  H 


POWER/WJNG  ■ fl.O  KW 
BLANKET  AREA  ■ •66869405  IN*8Q  BLANKET  WEIGHT  » 08.8  LB 


^««««  MJNIHUW  FREOUENCY  HZ 

***** 

FREQUENCY 

.022 

DEPENDENT 

.037 

Parameters 

,052 

,062 

• 07l 

,079 

TORSIONAL  FREQUENCY  HZ 

***** 

.022 

,037 

,052 

• 062 

• 071 

,079 

««•*«  RENDING  FREQUENCY  MZ 

***** 

.0'4« 

,076 

,107 

.131 

• 150 

,168 

• ARRAY  properties  * 

Rl ANKf T htdth  (IN) 

««,0 

43,4 

42,9 

42,6 

42,3 

42,1 

ARRAY  length  (M) 

2S.fe« 

26.01 

26.32 

26,53 

26,69 

26.63 

ASPECT  RATIO 

8. SB 

6,67 

8.77 

6,84 

■ 6,90 

8,94 

ARRAY  MASS  (KG>  ' 

36,6 

40.7 

43,0 

44.9 

46,4 

47,8 

ARRAY  WEIGHT  (LB> 

BA, 8 

89,(1 

94.6 

98.7 

102.1 

105,2 

CFMER  OF  gravity  (IN) 

358. R 

357.0 

353,9 

351.0 

349,1 

3(47.2 

TENSION  PER  blanket  (LB) 

.50 

1.50 

3,00 

4,50 

6.00 

7,50 

hO'^ENT  OF  inertia  IJ 

,217(1*06 

.2315*08 

.2448*08 

,2552*06 

• 2641*1)8 

•2719*08 

MOMENT  OF  INERTIA  1? 

.5139*05 

,4984+oS 

.4865*05 

.4788*05 

.4729*05 

•4681*05 

SPECIFIC  PO-ER  (KW/Kg) 

,20  7 

.196 

.186 

.178 

• 172 

.187 

SPECIFIC  WEIGHT  (KG/KW) 

A. 6 

5,1 

5,4 

5,6 

5.6 

6,0 

blanket  • Mast  clearance 

UN) 

12.7 

12.6 

12.5 

12.4 

12.4 

12.3 

* BOOM  PROPERTIES  * 

diameter  (TN) 

a. 56 

6,0S 

7,29 

8,10 

8.73 

• 9,26 

FI  (LR-IN.SO) 

,1«7«64(1P 

•45550406 

,93251*06 

,1421o*o7 

.19182*07 

,24224A07 

ROOT  SPRING  (LB*IN/RA0) 

• 5A86*0<4 

,1278*05 

.2188*05 

.3000*05 

,3757*05 

•4476*05 

BUCKLING  capability  Ratio 

27,80 

16,29 

11,85 

9,76 

8.50 

7,64 

STRENGTH  CAPABILITY  RiTlO 

i,n<i 

2,31 

3,87 

5,14 

6,25 

7.27 

* CANNisTfR  properties  * 

height  (IN) 

25. 03 

27.31 

28,75 

29,98 

30.94 

31,74 

Diameter  itn) 

5,38 

7,13 

B »6 1 

9,56 

10.31 

10.93 

* WEIGHTS  (LB)  • 

ARRAY 

Q 

% 8A.8 

% 2.6 

89,6 

94,6 

98.7 

102.1 

t0S,2 

BOOM 

4.6 

6,6 

8,2 

9,6 

10,8 

CANNISTER 

VC 

3,2 

5.5 

6.0 

9,9 

11.5 

13.0 

TENSION  mechanism 

C 

1.1 

1.2 

1,5 

1,9 

2.1 

2.3 

hast  sleeve 

c 

V 

2*0 

2,3 

2.5 

2,6 

2,8 

shaft 

^ c-  1.0 

1,0 

1 ,(i* 

l.o 

1.0 

1,0 

header 

P,»i3  2.2 

2.2 

2.2 

2.3 

2.3 

2,3 

DRUM  BEABINC 

1.5 

1 .6 

1.6  . 

1 .6 

1.7 

CENTER  SUPPORT 

^ Si  5,0 

5.5 

5,5 

5,5 

5.5 

5.5 

DRUM  DEPLOY  actuators 

1.3 

1,3 

1.3 

1*3 

1.3 

SLIP  RING  assembly 

7.0 

7.0 

7.0 

7,0 

7.0 

leading  edge  mehmers 

),3 

1.3 

1.3 

1.3 

1.3 

1.3 

7.6 

7.5 

7.4 

7,4 

7.3 

7,3 

latches 

,1 

.1 

.1 

.1 

.1 

*1 

*«»*¥  TYPE  GE  ROLLOUT 


array  width  ■ S*50  M 


POWeR/WIng  ■ 0*0  KW 


BLA^KET  AREA  ■ ,B8eeR«0S  IN«SO 


EREOUENCV 


«*«*« 

minimum 

FREQUENCY 

HZ 

,oa« 

«*««* 

torsional 

FREQUENCY 

HZ 

***** 

,02R 

***** 

bending 

FREQUENCY 

HZ 

***** 

.0^9 

blanket  weight  m UB.fl  lB 
dependent  Parameters 


0«1 

.057 

,070 

,000 

,089 

041 

,057 

.070  . 

,oso 

• 009 

OflS 

.119 

.145 

,167 

.107 

• ARRAY  PROPERTIES  ♦ 

HLANKET  width  (IN) 

ARRAY  length  (M) 

ASPECT  ratio 
ARRAY  MASS  (KG) 

ARRAY  WEIGHT  (LB)  • 

CENTER  OF  gravity  (IN) 

TENSION  per  BLANKET  (LB) 

MO“|NT  OF  INERTIA  11 

moment  of  inertia  1? 

SPECIFIC  POWER  (KW/KG) 
SPECIFIC  WEIGHT  (KG/Kw) 
blanket  . mast  clearance  (IN) 


* BOOM  PROPERTIES  T 

diameter  (TN) 

El  (LB-IN-SQ) 

ROOT  SPRING  (LB-IN/RAD) 

buckling  capability  Ratio 
strength  capability  Ratio 


54,1 

53,5 

20.00 

21.11 

5,97 

6.03 

30.6 

40,2 

05.0 

86.5 

209.1 

287.6 

.50 

1.50 

,1456i08 

.15O3AO0 

.7991*05 

,7010+OS 

.2o7 

,199 

4.6 

5.0 

12.9 

12.6 

3.97 

5.30 

97857+ftS 

,29992*06 

,4033*04 

,9343*04 

21.11 

12.54 

,05 

1.96 

53.0 

52.7 

21.29 

21.42 

6.00 

6.12 

41 .9 

43.3 

92.2 

95.3 

285.4 

283.1 

3,00 

4, So 

,1567+00 

,1615*00 

,7671*0* 

,7562*05 

.191 

.105 

5.2 

5.4 

12. 7 

12.7 

6,34 

7,03 

.61025*06 

,92607*06 

.1592+05 

.2176*05 

8.94 

7.35 

3.23 

4.31 

52.5 

52.3 

21.51 

21.39 

6.1S 

6,17 

40.5 

45.5 

97.8 

100.2 

261  .5 

279,9 

6,00 

7,5o 

,1655*06 

,1691+00 

,7Sl2*nS 

.7456*05 

.100 

.176 

5,6 

5.7 

12.6 

12.6 

7,57 

0.02 

12460*07‘ 

.15692+07 

,2719*05 

.3232*05 

6,19 

5.74 

5,27 

6.16 

• cannister  properties  ♦ 
height  (IN) 
diameter  (TN) 


♦ weights  (LB)  • 
array 
boom 

cannister 
tension  mechanism 
HAST  sleeve 
shaft 
header 

DRUM  bearing 
center  support 
DRUM  deploy  actuators 
SLIP  ring  assembly 

leading  edge  members 

DRUMS 

latches 


22.25 

23,91 

4,69 

6.26 

05.0 

80.5 

1.0 

3,2 

2.<* 

4.3 

1,0 

1.1 

1,6 

1,0 

1,0 

2.2 

2.2 

1. 5 

1.5 

5.4 

5.5 

1.3 

1.3 

7.0 

7.0 

1.7 

1 .6 

9.3 

*>.2 

.1 

.1 

25,52 

26,60 

7,46 

0.30 

92.2 

95.5 

4.6 

5.7 

<>.» 

7.6 

1.4 

1.7 

t.a 

1.9 

J.o 

1.1 

2,3 

2.3 

1.6 

1.6 

5.5 

5.5 

1,3 

1.3 

7,0 

7.0 

1.6 

1 .6 

•>.1 

9.1 

.1 

• 1 

27,45 

20.15 

0,94 

9,07 

97.0 

100.2 

6.7 

7.5 

0,0 

9,9 

1.9 

2.1 

2.0 

2.1 

1.1 

1.1 

2.3 

2.3 

1.6 

1.7 

5.6 

5.6 

1.3 

1.3 

. 7.0 

7,0 

1.6 

1.6 

9,0 

9,0 

.1 

.1 

p 2 

s 

& o 
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*BR*r,  TYPf  GE  ROLLOUT 


ARRAY  WIDTH  9 4,00  M 


POW^R/WING  » 8.0  KW 

BLANKET  area  ■ ,B8809+O5  IN-80  BLANKET  WEIGHT  • 48,6  LB 


frequency  dependent  parameters 


*w*t*  MINIMUM  FREOUENCY  HZ 

***** 

,026 

,045 

,063 

,076 

,088 

,097 

*•**♦  torsional  frequency  HZ 

***** 

.026 

.045 

.063 

,076 

,088 

.097 

*♦»♦*  BENDING  FREQUENCY  HZ 

***** 

.053 

.092 

.130 

,159 

.183 

,204 

• ARRAY  PROPERTIES  ♦ 

BLANKET  WIDTH  (IN) 

64.1 

63.5 

63,1 

62.8 

62*8 

62.4 

ARRAY  length  (M) 

17,62 

17,77 

17,69 

17,97 

16,05 

18,09 

ASPECT  RATIO 

4.41 

4,44 

4,47 

4,49 

4,51 

4.52 

ARRAY  MASS  (KG) 

39,0 

40,3 

41,7 

42.8 

«5.7 

44,6 

ARRAY  WEIGHT  (LB) 

88,8 

88.7 

91,6 

94,1 

96.2 

96.1 

CENTER  OF  gravity  (IN) 

241.3 

240,1 

238,2 

236.3 

234.7 

233,2 

tension  per  blanket  (LB) 

.50 

1 ,50 

3,00 

4,50 

6,00 

7.50 

MOMENT  OF  inertia  11 

.1026a>06 

.1063+08 

,1097+06 

.1123+08 

.1144+08 

.1163+08 

MOMENT  OF  INERTIA  I? 

,1157*06 

.1136+06 

,1121+06 

.1111+06 

,1105+06 

.1096+06 

SPECIFIC  POWER  (KW/KR) 

.205 

,199 

.192 

.187 

.]83 

•,179 

SPECIFIC  WEIGHT  (KG/KW) 

4,9 

5,0 

5,2 

5.3 

5.5 

'5*6 

blanket  • mast  clearance 

(IN) 

12.9 

12.9 

12.8 

12.8 

12.7 

1,2.7 

• BOOM  PROPERTIES  « 

OTAMETFR  (TN) 

3.59 

4,74 

5,65 

6,27 

6.61 

7,21 

El  (LB-IN-SQ) 

.69692+05 

.21260406 

.43090+06 

.65216+06 

.87562+06 

•11009+07 

ROOT  spring  (LB-IN/RAO) 

.3127+04 

.7218+04 

,1226+05 

,1673+05 

.2087+05 

,2476+05 

BUCKLING  capability  RaTIO 

17.19 

. 10,01 

7. 12 

S.84 

5.17 

4',  6 4 

STRENGTH  CAPABILITY  RATIO 

.74 

1.67 

2.77 

3,71 

4.68 

5.48 

• cannister  properties  ♦ 

height  (IN) 

19,88 

21.75 

23.24 

24.24 

•24.59 

25,23 

diameter  (IN) 

4,23 

5,59 

6.67 

7,40 

8.04 

6.51 

• weights  (LB)  * 

ARRAY 

65.8 

68, T 

91.6 

94.1 

96.2 

90.1 

BOOM 

1.4 

2.4 

3,4 

4.3 

4.9 

5.5 

CANNISTER 

2.0 

3.5 

5.0— 

8.1 

7.2 

8,0 

TENSION  mechanism 

1.0 

1.1 

1.3 

1.6 

1 .7 

1*9 

mast  SLEFVE 

1.2 

1,3 

1.5 

1 .6 

1.7 

1*7 

shaft 

1.0 

1,0 

1.1 

1.1  . 

1 *2 

1.2 

m6  aOLr 

2,2 

2.3 

2.3 

2.3 

2.3 

2.4 

1*7 

DRUM  BEARING 

1.5 

l.S 

' 1.8 

1 .8 

1.8 
. 5.7 

CENTER  SUPPORT 

5,5 

5.5 

5.6 

5.8 

5.6 

DRUM  DEPLOY  ACTUATORS 

1.6 

1.3 

1,3 

1.3 

1.3 

1.3 

SLIP  RING  assembly 

7,0 

7.0  ’ 

7.0 

7,0 

7,0 

7,0 

LEADING  edge  MEMBERS 

2.0 

1.9 

1.9 

1 .9 

1.9 

1.9 

DRUMS  ' 

11,0 

10,9 

10,8 

10,8 

10. a 

l«i,7 

LATCHES 

,1 

.1 

.1 

.1 

.1 

.1 
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ABRiY  TYPf  GE  ROLLOUT 


POWFB/WINQ  B AiO  KW 


array  width  ■ <1,50  M 


blanket  area  ■ ,e«889+05  IN-SO  BLANKET  WEIGHT  ■ a8,8  LS 


rREOUENCV  DEPENDENT  PARAMETERS 


«««*« 

minimum 

rREOUENCV 

HZ 

.028 

,007 

.067 

,081 

,093 

,109 

torsional 

FREOIIENCV 

HZ 

«*««« 

,026 

,0«7 

,067 

,081 

o093 

.109 

RENOlNO 

rREOUENCV 

HZ 

****$ 

.057 

,099 

.190 

.171 

,197 

.220 

* ABRAV  PROPERTIES  ♦ 


blanket  width  (IN) 

79,0 

75.5 

73,1 

72,9 

72.6 

72.5 

ARRAY  length  (M) 

15.25 

15.36 

15.99 

IS. So 

15.59 

15,58 

aspect  ratio 

3.39 

3,91 

3.93 

3.99 

3.95 

3.96 

ARRAY  MASS  (KG) 

90.1 

91.1 

92.2 

93,2 

. 93.9 

99,6 

ARRAY  weight  (LB) 

88,1 

90.9 

92,9 

99,9 

96,6 

98.2 

Ct'lTER  OF  GRAVITY  (IN) 

206.1 

2o5.2 

203.9 

202.5 

201.5 

200.5 

TENSION  PfcP  blanket  (LB) 

.50 

1,50 

3,00 

9, So 

6.00 

7,50 

>'0'’tNT  OF  Inertia  i\ 

.7857+07 

,8083+07 

,8293-407 

.8951+07 

,6569+07 

,8701407 

mO'<TNt  of  inertia  I? 

, J59<J*o6 

,1571+06 

,1559+06 

,1593+06 

,1534+06 

.1527406 

SPECIFIC  POWER  (KW/KG) 

,200 

,195 

,1H9 

.IBS 

,182 

.179 

SPECIFIC  WEIGHT  (KG/Kw) 

5.0 

5.1 

5.3 

5.U 

5.5 

5.6 

BLANKET  • Mast  clearance  (IN) 

12.9 

12.9 

12.9 

12.8 

12.8 

12.8 

« ROOM  PROPERTIES  ♦ 

Diameter  (tn) 

3,31 

9.36 

5.20 

5,77 

6,21 

6,57 

Et  (LR-IN-SO) 

.522054-05 

,15875+06 

.32092+06 

.48086+06 

.65012-406 

.61.693406 

ROOT  SPRING  (LB-IN/RAO) 

.2518+09 

,5796+09 

,9829+09 

.1339+oS 

,1669+oS 

,1960+05 

buckling  Capability  ratio 

19.61 

8,99 

6.09 

9,95 

9,30 

3.85 

strength  CAOABILITY  RATIO 

.66 

l.So 

2.99 

3.39 

9.11 

9.82 

♦ CANNISTfR  properties  ♦ 

HFIGHT  (IN) 

17.88 

19.62 

2i.nl 

21.99 

22.66 

23.26 

diameter  (IN) 

3,90 

5,15 

6.19 

6.61 

7.33 

7,76 

♦ weights  (LB)  * 

ARRAY 

88,1 

90.9 

92.9 

99,9 

96,6 

98,2 

BOOM 

1.0 

1.8 

2.6 

3,2 

3,7 

9,2 

CANnISTER 

1,7 

3,0 

5.2 

6.0 

6.6 

TENSION  mechanism 

1.0 

1.0 

1.5 

1,6 

1.8 

mast  sleeve 

l.O 

1.2 

1.3 

1.9 

1.5 

shaft 

1.0 

1.0 

1,1 

1,2 

1.3 

1.9 

header 

2.6 

2.6 

2,6. 

2.7 

2.7 

2.8 

DRUM  bearing 

1.5 

1,5 

1.6 

1 .6 

1.6 

1.7 

center  support 

6,0 

6.0 

5,9 

5.9 

5.9 

5.9 

DRUM  deploy  actuators 

1.3 

1.3 

1.3 

1.3 

1.5 

1.3 

slip  ring  aSSEMBLV 

7,0 

7,0 

7.0 

7.0 

7.0 

7,0 

leading  edge  members 

2.3 

2,2 

2.2 

2.2 

2.2 

2.2 

OHUHS 

12,7 

12.6 

12. 5 

12,5 

12.5 

12.9 

latches 

.3 

.3 

.3 

.3 

.3 

.5 

I® 

d rs>- 
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ARRAY  TYPE  GE  ROLLOUT 


POWER/WIN6  » 8*0  KM 


ARRAY  WIDTH  ■ 5,00  H 


BLANKET  area  • ,88869+05  IN-8Q  BLANKET  WEIGHT  ■ 48,6  LB 


frequency 

DEPENDENT 

parameters 

*««**  MtNIMU»<  FREOUENCY  HZ 

,029 

.050 

,070 

,086 

,099 

.110 

•««*«  torsional  frequency  HZ  •**«• 

,029 

.050 

,070 

.088 

.099 

.110 

GENOlNG  FReOHENcY  HZ  ♦♦♦*♦ 

.1)81 

.108 

.149 

.182 

.210 

,235 

* array  PROPERTIES  A 

BLANKET  HJOTM  (IN) 

83,9 

83. S 

83,1 

02.6 

02.8 

02.5 

ARRAY  length  (M) 

J3.U5 

13.53 

13.59 

13.83 

13.88 

13,89 

ASPECT  RATIO 

2,89 

2.71 

2,72 

2,73 

2.73 

2.74 

ARRAY  HASS  (KG) 

flO.B 

41.7 

42.7 

43.5 

44.2 

44.8 

ARRAY  WEIGHT  (L6) 

89,8 

91 .6 

93,9 

95,8 

97.3 

?0.7 

center  of  gravity  (IN) 

179,1 

176.4 

177,3 

178,1 

175,5 

174,4 

TENSION  PER  blanket  (|,H) 

,5«, 

1.50 

3,00 

4.5o 

6,00 

7, So 

HO'-ENt  OF  INERTIA  1) 

,6185+ 07| 

,83l2+fi7 

,8449+1)7 

,8554+07 

.8842+07 

.8721+07 

hO“ENT  of  inertia  13 

.2111+08 

,2008+08 

•2068+08 

.2054+06 

,2045*08 

.2037+06 

SPECIFIC  POWER  (KW/KG) 

.198 

.192 

.167 

.184 

.181 

.178 

SPECIFIC  WEIGHT  (KG/KW) 

5.1 

5.2 

5,3 

5.4 

5,5 

5.8 

BLANKET  - mast  clearance  (IN) 

13,0 

12.9 

12.9 

12.9 

12.9 

12.9 

* ROOM  PROPERTIES  ♦ 

OIAHETER  (TN) 

3.03 

4,08 

4.84 

5,36 

5,77* 

8,10 

El  (LP-IN-SO) 

,a0590+0S 

,12315+08 

.24852+08 

,37504+08 

,50239+08 

.63043+06 

ROOT  spring  CLB-*IN/RA0) 

,2085+04 

,4793+04 

.8114+04 

, 1105+05 

,1376+nS 

«183i+05 

ni'CKLING  CAPABILITY  RaTIO 

12.84 

7,34 

5.21 

4.27 

3.71 

3.32 

strength  capability  Ratio 

.80 

1.38 

2.27 

3,o5 

3,78 

4.42 

• canmster  properties  * 

height  (IN) 

16,39 

18, 04 

19,35 

20.23 

20.91 

2t.4S 

diameter  (IN) 

3.63 

4,79 

5,71 

8.33 

6.81 

7,20 

• WEIGHTS  (LB)  ♦ 

array 

69.8 

91,8 

95,9 

95,8 

97.5 

98,7 

BOOM 

.0 

1.4 

2.1 

2.5 

2.9 

3.3 

CANNISTER 

1.5 

a. 8 

3,7 

4,3 

5.2 

5.9 

tension  mechanism 

,9 

1,0 

1.2 

1 .5 

1.8 

i.7 

hast  sleeve 

.9 

1«0 

Ifl 

1+2 

1«3 

1.3 

shaft 

l.o 

1.1 

1.2 

1,4 

1.5 

1.8 

header 

2.8 

2.8 

2.7 

2.7 

2.3 

2.3 

PRU”  BEARING 

1.5 

1.5 

1.8 

1.8 

1.8 

1.7 

center  support 

8.2 

6.2 

8,2 

8.2 

8.2 

8.2 

URIlH  DEPLOY  actuators 

1.3 

1.3 

1,3 

1.3 

• 1 .3 

1.3 

SUP  RING  assembly 

7.0 

7.0 

7.0 

7.0 

7,0 

7,0 

leading  edge  members 

2,8 

2,8 

2.5 

2.5 

2.5 

2i.S 

PRUHS 

14.4 

14.3 

14,2 

14.2 

l«.2 

14.  1 

latches 

.3 

.3 

.3 

.3 

.3 

.3 
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*rr*y  Type  se  roliout 


POMER/WIMG  ■ S*0  KW 


array  width  m 5, SO  H 


blanket  AREA  « 

.B6B894'0S  iNwBO 

blanket  weight  • 48.6 

LB 

FREOUFNCY  DfPENOENT 

parameters 

*««*«  MINIMUM  FREQUENCY  HZ 

.031 

,oss 

,074 

.090 

,104 

.116 

,03l 

,053 

,074 

,090 

,104 

.116 

*««**  bending  FREQUENCY  HZ  »**♦* 

.065 

.112 

.158 

,193 

.222 

.249 

• array  properties  * 

BLANKET  mirth  riN) 

93,9 

93.4 

93.1 

92,8 

92.6 

92.5 

ARRAY  length  (M) 

l?,03 

l?,09 

12.13 

12,16 

12.19 

12.21 

ASPECT  RATIO 

2.19 

2,20 

2.21 

2.21 

2.22 

2.22 

ARRAY  mass  (KG) 

«1 ,7 

42,5 

43,4 

44.1 

44,8 

45,4 

array  REIGHT  (Lfl) 

9t  ,6 

93,5 

95.4 

97,1 

98.5 

99.8 

CENTER  OF  gravity  UN) 

157,7 

157,3 

156,3 

155.3 

154.5 

lSi.8 

TENSION  PER  blanket  (LB) 

,50 

1.50 

3,00 

4,50 

6.00 

7, So 

MOMENT  OF  TNFRTIa  11 

,i|98i  + 07 

,5083+07 

,5179*()7 

,5253+0? 

,5316+07 

.5373*07 

MOMENT  OF  INERTIA  1? 

,2717*06 

,2689*06 

,2668*n6 

,2655*66 

,2645+06 

SPECIFIC  POrfr  (KW^Kg) 

.192 

.188 

.184 

, 181 

.179 

*176 

SPECIFIC  HEIGHT  (KG/Kw) 

5,2 

5.3 

5,4 

5,5 

5.6 

5*7 

BLANKET  - mast  CLEARANCE  (JN) 

13.0 

13.0 

12,9 

12,9 

12.9 

12.9 

♦ room  properties  » 

DTAMtTEQ  (IN) 

2,88 

3.80 

4.53 

5,02 

5.40 

5 i 7 1 

FI  (LR-IN-SQ) 

•32959*05 

,9fl31Uo5 

»l98ll*o6 

,29868+06 

,39981*06 

,50140*06 

ROOT  SPRING  CLB-TN/RAO) 

,1763*04 

,4047*04 

.6846*04 

.9314*64 

,1159+oS 

,1374*65 

ruckling  capability  Ratio 

11.10 

6,44 

4,57 

3,74 

, 3.25 

2.91 

strength  Capability  ratio 

.55 

1,25 

2.08 

2 .80 

3*45 

4.66 

♦ CaHnISTER  PHfiPERTlES  ♦ 


weight  (IN) 

15,23 

16. az 

18, 08 

18,93 

19.59 

20.13 

DIAMETER  (IN) 

3.40 

U.4B 

5.34 

5,92 

6,3? 

6,74 

* weights  (LR)  * 

P s 

array 

91,8 

93,5 

95,4 

97.1 

96,5 

99.8 

BOOH 

.7 

1.2 

1,7 

2.1 

2.4 

2*7 

‘tS  P 

CANNISTER 

1.3 

2.3 

3.3 

4.0 

4.6 

5,2 

rs 

TENSION  mechanism 

.9 

1.0 

1.2 

1.4 

1,5 

1.7 

hast  sleeve 

• 8 

.9 

1.0 

1.1 

l.t 

1.2 

^ cr* 

shaft 

1.1 

1.1 

1.3 

1.5 

1.7 

1.9 

HEADER 

2.8 

2,6 

2.7 

2.8 

2.8 

2.9 

DRUM  bearing 

1,5 

1,5 

1.6 

1.6 

1.6 

1.7 

& o 

center  support 

6,5 

6.5 

ft. 5 

6,5 

6.5 

6.5 

gw 

DRUM  deploy  actuators 

1.3 

1,3 

1,3 

1.3 

1.3 

1.3 

SLIP  RING  assembly 

7,0 

7.0 

7.0 

7,0 

7,0 

7,0 

leading  edge  members 

2,9 

2.9 

2.8 

2.8 

2.8 

2.8 

DRl!«S 

16.1 

16,0 

15.9 

15.9 

15,9 

15,8 

LATCHES 

.3 

.3 

,3 

.3 

« 3 

• 3 
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*R»iV  TVPE  GE  ROLLOUT 


POWER/WING  « 6*0  KW 


ARRAY  WIDTH  ■ 6.00  M 


blanket  area  ■ .89869*05  TN»SQ  BLANKET  WEIGHT  o 08.6  LB 


MINIMUM  PRfeQUENCV  H7 

♦ •♦A* 

FREQUENCY 

.032 

dependent 

,055 

parameters 

,077 

,099 

,109 

.121 

*«*«»  T0PSI0N4L  FREOUENCY  HZ 

,032 

,0S5 

,077 

.099 

• 109 

• 121 

RENDING  FREQUENCY  HZ 

♦ ♦*** 

.068 

.117 

.166 

.203 

.239 

,262 

* array  properties  ♦ 

blanket  hiotm  (IN) 

t03,B 

lo3*3 

103.0 

102.8 

1(12,8 

t02*9 

ARRAY  length  (M) 

to. 68 

10.93 

10.96 

10,99 

11.00 

11*02 

aspect  ratio 

1.61 

1 .62 

1.63 

1.63 

• t.63 

1 .89 

ARRAY  HASS  (KG) 

0?,6 

93.9 

99.2 

99,9 

95.5 

98,1 

ARRAY  weight  (LR) 

R4.) 

95,5 

97.? 

98,8 

100,1 

101.4 

CENTER  OF  GRAVITY  (IN) 

190,2 

139.9 

139.3 

138,9 

137.7 

137.0 

TENSION  PtR  blanket  (LB) 

.50, 

1,5() 

3.00 

9,50 

6.00 

7.50 

HC'MFNT  OF  INERTIA  H 

.9l21  + o7| 

,9l90Ati7 

.9265*07 

.9321*07 

.9369+07 

,9913*07 

moment  of  inertia  I? 

.39ia4')&l 

,3380+06 

,3361*06 

.5397*06 

,3337+06 

.3329+06 

SPECIFIC  PfiwER  (KW/kg) 

.167 

,164 

.181 

.178 

.176 

.179 

specific  weight  (KG/KW) 

5,3 

5.9 

5.5 

5.8 

5.7 

5.6 

blanket  - Hast  clearance 

(IN) 

13.0 

13,0 

13.0 

13.0 

13.0 

13,0 

* BOOM  properties  * 

Diameter  (in) 

2,79 

' 3,61 

9.30 

9.77 

5.13 

' 5,93 

B1  CL9»IN»S(I) 

•26S59405 

, 60337*05 

,16173*06 

.29386*08 

,32599+06 

.90669*06 

ROOT  SPRING  (LB-IN/RAO) 

,tsi7*oa 

.3979*09 

.5879*09 

,7995+09 

,9996+09 

.1178*05 

ruckling  Capability  ratio 

10, o« 

5,82 

9.13 

3,38 

2.93 

2.63 

strength  capability  Ratio 

.52 

1.18 

1.97 

2.65 

3.27 

S.8S 

* CANNlSTfR  properties  ♦ 
height  (IN) 

19,00 

15,51 

16.69 

17,99 

18.11 

18,63 

Diameter  (in) 

3.23 

9.26 

5.08 

5.63 

6«o5 

6,90 

• weights  (LB)  ♦ 

ARRAY 

99,1 

95,5 

97,2 

98.8 

100.1 

10l*9 

BOOM 

.5 

1.0 

1.9 

1.7 

1.9 

2.2 

CAnnISTER 

1.2 

2.1 

2.9 

3.8 

8.2 

9.7 

tension  mechanism 

,9 

1.0 

1.1 

1.9 

1.5 

1.8 

hast  sleeve 

.9 

,9 

1*0 

1.0 

1.1 

shaft 

t.9 

1.9 

1.5. 

1.7 

2.0 

2.3 

HEADER 

2.6 

2.6 

2,7 

2.6 

2.9 

3*0 

DRUM  bearing 

1.5 

1.5 

1 .8 

1,8 

1.8 

1.7 

cfnter  support 

6.8 

6.8 

6.6 

6.8 

6*8 

6.6 

CRUM  DEPLOY  ACTUATORS 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

SUP  ring  assemblv 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

leading  edge  members 

3,? 

5.2 

3.2 

3.1 

3.1 

3.1 

hWii*'3 

IT. 7 

17.7 

17.6 

17.6 

17.5 

17.5 

latches  - 

.5 

.3 

.3 

.3 

.3 

.3 
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Type  6E  POU.OUT 


AR«>*V  WIDTH  ■ 3,00  M 


P0H6R/WIHC  » 10,0  KH 


BltHHU  AREA  » .linifOO  |N«SO 


FREOUENCV 


««««*  HtNIMUM  frequency  HZ 

,oie 

TORSIONAL  FREQUENCY  HZ 

***** 

,0)6 

*****  RENDING  FREQUENCY  HZ 

***** 

,035 

* array  properties  ♦ 

RLanket  hIDTh  fiN) 

Ui,7 

ARRAY  length  {H) 

3a. S6 

ASPECT  RATIO 

10.76 

ARRAY  HASS  (KG) 

05.5 

ARRAY  WEIGHT  (LR) 

loo.  1 

CENTER  OF  gravity  (IN) 

070.6 

TE*JSlnH  P(p  blanket  (LP) 

tSO 

MOMENT  OF  INERTIA  H 

,01B9>0S 

moment  of  inertia  I2 

,6099+05 

SPECIFIC  PO-»E«  (KW/kg) 

,620 

SPECIFIC  WEIGHT  (KG/KW) 

0.5 

blanket  • Mast  clearance 

UN) 

12.7 

* POOH  properties  • 

DTAHETER  (IN) 

5.34 

ei  (LB-IN. S3) 

,23370406 

ROOT  SPRING  (L»-IN/RAO) 

,7750400 

BUCKLING  CAPABILITY  RaTIO 

38,09 

STRENGTH  capability  RaTIO 

1.00 

* CANNISTfR  properties  • 

HEIGHT  (IN) 

26,61 

diameter  (IN) 

6.30 

• WEIGHTS  (LB)  * 

ARRAY 

loo+l 

BOOH 

3.0 

CannistER 

4.3 

tension  mechanism 

1.1 

HAST  SLEEVE 

2.5 

shaft 

,9 

header 

2.2 

DRUM  BEARING 

1.5 

5.U 

center  support 

DRUH  deploy  actuators 

• 

1.3 

7.2 

SLIP  RING  assembly 

leading  edge  MEMBEHS 

1.3 

DRUMS 

7.6 

LATCHES  ' 

r g w 

.1 

Blanket  height  » oi.o  lb 

DEPENDENT  PARAMETERS 


,030 

,041 

,050 

,057 

.063 

• 030 

.091 

.050  . 

,057 

.063 

,061 

,085 

.104 

.119 

.133 

43.0 

42.4 

42,0 

41,7 

41.4 

32.60 

53.29 

33.60 

33.84 

34,04 

10.95 

11.10 

11,20 

11.26 

11.35 

06,6 

51.6 

54.0 

56,5 

56.5 

106.9 

113,9 

119.6 

124,3 

128.7 

467,9 

060,1 

460.2 

456,6 

050.0 

1,50 

3,00 

4,5f) 

6.00 

7,50 

,051641)6 

,0835400 

.5060408 

,5277408 

•5062406 

,5666+05 

.5723405 

,5616405 

,5536405 

.5470405 

.2o6 

,193 

.184 

.177 

.171 

0.9 

5.2 

5.4 

5.7 

5.6 

12.5 

l2.« 

12.3 

12.2 

12.1 

7.14 

6.55 

9,51 

10.34 

10.97 

,72566406 

.1491541)7 

.22791407 

.30630407* 

,39004407 

.1613405 

.3111405 

.4276403 

,5360405 

,6396+oS 

22.74 

16,30 

13,43 

11.91 

10,72 

2.44 

3.96 

5.22 

6.51 

7,55 

30.02 

32*69 

34,29 

35,01 

35.92 

0,03 

10»09 

11.22 

12*20 

12,90 

106.9 

113,9 

119.6 

124.3 

126.7 

6,7 

9,7 

12.1 

13.9 

15.6 

7,6 

10,9 

15,5 

15,9 

17,9 

1.3 

1,6 

2.1 

2.3 

2.6 

2.7 

3.1 

5.4 

3.6 

3,0 

1.0 

1 .0 

1.0 

t.o 

1.0 

2.2 

2.2 

2.3 

2.3 

2.3 

l.S 

1,6 

1,6 

1 .6 

1.7 

5,4 

5,5 

5.5 

5,5 

5.5 

1.3 

1.3 

1.3 

1.5 

1.3 

7,? 

7,? 

7 . a 

. 7.2 

7,2 

1.3 

1.3 

1,3 

1.3 

1.3 

7.5 

7.4 

7.3 

7.5 

7.2 

.1 

.1 

.1 

.1 

.1 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 
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type  6E  rollout 


array  width  • 3. So  M 


POWER/HINB  * 10,0  KH 
BLANKET  AREA  ■ ,11111+06  IN-80  BLANKET  WEIGHT  • 61,0  LR 


EREQUENCY  DEPENDENT  PARAMETERS 


minimum  PREOUENCV  HZ 

««  + « + 

,0T9 

,033 

.096 

,056 

,065 

,672 

*****  torsional  frequency  HZ 

+ «•  + + 

,019 

• 033 

,096 

.056 

.065 

i072 

*****  8EN0IAG  FHEOUF.nCY  HZ 

,039 

,067 

.095 

.116 

.133 

.199 

* array  properties  ♦ 

BLANKET  width  TIN) 

S3, 8 

53,1 

52,6 

52,2 

52.0 

51,7 

array  length  (M) 

26, 

26,57 

26,83 

27,01 

27.15 

27.27 

ASPECT  RATIO 

7.50 

7,59 

7,67 

7,72 

7.76 

7,79 

ARRAY  mass  fKG) 

its,? 

97,5 

99.8 

31,7 

53.3 

59,7 

ARRAY  WEIGHT  (UP) 

99.5 

109,9 

109,5 

113.7 

117.2 

120.9 

center  of  GRAVITY  (IN) 

579,9 

37B.0 

579,9 

371.0 

569.7 

367,6 

TENSION  PER  BLANKET  (L8) 

.50 

1,50 

3,0  0 

9.50 

6.00 

7,50 

MOMENT  OF  INERTIA  ll 

,2703+00 

,2898+oB 

,3099+08 

,5155*08 

,3299+08 

.3332+08 

MOMENT  OF  inertia  1? 

,9a77+o5 

,9231+05 

,9093+05 

.8921+05 

•8626+05 

,8750+05 

SPECIFIC  POWFR  (KW/KG) 

.221 

.211 

,20l 

.193 

.188 

.163 

. SPECIFIC  WEIGHT  (KG/KW) 

o.s 

9.7 

5,0 

5.2 

5.3 

5.5 

blanket  - mast  clearance 

(IN) 

12.0 

12.7 

12,6 

12.6 

12.5 

12.5 

* BOOM  PROPERTIES  * 

diameter  (IN) 

«,6S 

6.16 

7,36 

8.18 

8.81 

9,39 

.25029+07 

61  (LB-IN-SO) 

,15092+06 

,07998+06 

,96905+06 

•19732+07 

•19850+07 

ROOT  SPRING  (LB-IN/RAO) 

,5679+09 

.1319+05 

,2252+05 

.3003+05 

,3855+05 

,9587+05 

BUCKLING  CAPAHILITV  RATIO 

28,99 

. 16,92 

l2.o8 

9,93 

9.65 

7.77 

strength  CAPABILITY  RATIO 

,B9 

1.98 

3.25 

9,32 

5.28 

6,15 

• cannistfr  properties  ♦ 

height  (IN) 

25.10 

27,92 

29.22 

30,93 

31.37 

32.16 

diameter  (IN) 

5.99 

7,27 

8,69 

9,65 

10.90 

U,02 

♦ WEIGHTS  (LB)  * 

ARRAY 

99.5 

109.9 

109,S 

113.7 

117.2 

120.9 

BOOM 

2.T 

9.7 

6,8 

s.s 

9,9 

11.2 

CANNISTER 

3.S 

5.7 

fi.2 

10,1 

11.7 

13,2 

TENSION  mechanism 

1.1 

1.2 

1.5 

1.9 

2.1 

2.3 

HAST  sleeve 

1.6 

2.1 

2.9 

2.6 

?.7 

2.8 

shaft 

1.0 

1 .0 

1,0 

1.0 

1.1 

1.1 

header 

2.2 

2.2 

2.3 

2.3 

2.3 

2.3 

J.7 

5.6 

DRUM  REARING 

1.5 

t.s 

1 .6 

1 .6 

1 .6 

CENTER  SUPPORT 

5,« 

5.5 

5.5 

5.5 

5.6 

DRUM  DEPLOY  ACTUATORS 

1.3 

1 .3 

1.3 

7,2 

1 .3 

1.3 

7.2 

1.3 

7,2 

SUP  RING  assembly 

7.2 

7.2 

7.2 

leading  edge  members 

1.6 

1.6 

1 .6 

1.6 

9,0 

1 ,6 
9,0 

1.6 

9,0 

MRIIMS 

9.3 

’.2 

LATCHES 

.1 

.1 

.1 

.1 

.1 

.1 
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iflOit  TVPE  6E  ROLLOUT 


POWER/RING  m 10.0  KW 


ARRAY  width  b «,00  M 


blanket  area  b ,11111*06  IN.8Q  blanket  WEIGHT  b 61*0  LB 

frequency  dependent  parametehb 


*****  MINIMUM  frequency  HZ 

***** 

,021 

,039 

*****  TORSIONAL  frequency  HZ 

♦ ♦*♦* 

,021 

.039 

/«***  BFNOING  FREQUENCY  HZ 

***** 

,ORi 

,073 

* array  properties  * 

RLANKfeT  -<IDTH  (IN) 

63,0 

93.2 

ARRAY  length  CM) 

22.12 

22.33 

ASPECT  ratio 

S.53 

5.56 

ARRAY  mass  (KG) 

i)5,R 

97.1 

ARRAY  height  (LR) 

99,0 

103.7 

CENTER  OF  gravity  (IN) 

317.7 

3)5.9 

TfNSION  PER  blanket  (LB) 

.50 

1,50 

HOf'ENT  OF  inertia  11 

,19U9*ne 

.2031+00 

ho'^ent  OF  Inertia  i? 

.1368*09 

.1300*09 

SPECIFIC  POxER  (KW/Kg) 

.220 

.212 

SPECIFIC  WEIGHT  (KG/KW) 

0.5 

0.7 

BLANKET  « mast  clearance 

(IN) 

12.9 

12.0 

* POOH  PROPERTIES  • 

OIAMF.TFR  (TN) 

0.13 

5.50 

El  aR-IN-SQ) 

.10975+06 

•33560+09 

ROOT  SPRING  (LB«tN/RAO) 

.0396+00 

,1017*05 

BUCKLING  CAPABILITY  RaTIO 

22.76 

13,50 

STRENGTH  CAPABILITY  RATIO 

- 

*70 

1,70 

* CANNISTfR  PHOPERTIeS  ♦ 

HEIGHT  (IN) 

23,02 

20,70 

DIAMETER  (TN) 

0,07 

6.50 

• HEIGHTS  (LB)  * 

ARRAY 

99,6 

I03,7 

POOH 

2.0 

3,5 

CannISTEP 

2.9 

0.6 

TENSION  mechanism 

1.0 

1.1 

Hast  sleeve 

1 .5 

1.7 

shaft 

1.0 

1,0 

header 

2.2 

2.3 

OStjM  bearing 

1.5 

1.5 

CENTER  SUPPORT 

5,5 

5.5 

DRUM  DEPLOY  actuators 

1.3 

1.3 

slip  ring  assembly 

7,2 

7,2 

■ leading  edge  members 

2.0 

1.9 

ORUhS 

11,0 

10,9 

LATCHES 

.1 

.1 

,051 

.092 

,07t 

.079 

.051 

,092 

.071 

,079 

.loO 

.129 

,106 

.195 

62,7 

62.0 

92,1 

61,9 

22.50 

22.92 

22.71 

22,79 

5.63 

5.66 

5.68 

5,70 

09,0 

50.5 

. 51.7 

52,9 

107,7 

tll.l 

113.8 

116,0 

313.3 

310,7 

300.9 

307,1 

3,00 

0,50 

9,00 

7,50 

,2109*00 

t216B*o6 

,224  7*08 

,2260+00 

,1319*06 

.1305*09 

,1295*06 

•1206+06 

,204 

.196 

,195 

,109 

4,9 

5.0 

5.2 

5,3 

12.0 

12,7 

12.7 

12.7 

6.57 

7,29 

7.85 

0.31 

66175+06 

,10333+07 

,13600+07 

.17,077+07 

, 1730+05 

.2363405 

,2909+05 

,35o«+0S 

9,62 

7,90 

6,07 

6,16 

2,81 

3,75 

0,60 

5.38 

26,32 

27,01 

28.26 

28,96 

7,75 

8.60 

9.26 

9,61 

U7.7 

111,1 

113.8 

116.0 

5,1 

6,3 

7.3 

8*2 

6,6 

I.O 

6.1 

1.7 

9.0 

1.9 

10.5 

2,1 

1.9 

2,1 

2.2 

2,3 

1,1 

1.1 

1.2 

1.2 

2,3. 

2,3 

2.3 

2.3 

1 ,9 

1,9 

1 .6 

1 ,7 

H S 

5.6 

5.7 

'5.6 

gw 

1.3 

1,3 

1.3 

1.3 

CO 

7.2 

7,2 

7.2 

7 ♦ 2 

1 .9 

1.9 

1.9 

1,9 

10,8 

10.8 

10,7 

10,7 

,1 

.1 

.1 

,1 
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APRiY  TYPE  GE  ROLLOUT 

POWEP/WING  s 10*0  KW 

ARRAY 

WIDTH  » 4,50  ,M 

blanket  area  ■ 

.UnU06  INoSO 

BLANKET  WEIGHT  * 

6t«0  LB 

FREQUENCY 

DEPENDENT 

PARAMETERS 

««,«*  HINIMUM  FREQUENCY  HZ 

,022 

,039 

,054 

,066 

,076 

.085 

•*•*«  TORSIONAL  frequency  HZ 

,022 

,039 

.054 

• 066 

,076 

.085 

*****  BENDING  FREQUENCY  HZ  ***** 

,04b 

,079 

.112 

.136 

.157 

.175 

♦ ARRAY  PHOPERTIFS  * 

RL4NKET  width  (IN) 

73.8 

73,2 

72.8 

72,5 

72.2 

72.0 

array  length  (h) 

19.12 

19,27 

19,39 

19,47 

19,53 

19.59 

ASPECT  kATtO 

4.?5 

4.26 

4.31 

4,35 

4.34 

4,35 

ARRAY  MASS  (KG) 

46,3 

47,6 

49,3 

50.5 

51,5 

52.4 

ARRAY  weight  (LB) 

102,0 

105,1 

10&.4 

111,1 

113,3 

115.4 

CENTER  OF  gravity  (IN) 

271  ,2 

270.0 

266,3 

266,4 

265.1 

263.4 

TENSION  PER  blanket  (LB) 

.50 

1.50 

3.0  0 

4, So 

6,00 

7,5(1 

«Om£MT  op  inertia  11 

, 1 48n+  o8 

,153t*p8 

,lS77*n0 

,1613*08 

,1643*08 

.1667*08 

MOMENT  OF  inertia  IJ 

• tesu^ob 

.1849*06 

, 1 826*  nb 

.1811*06 

.1799*06 

,1790+06 

GPEClEir  POWER  (KW/KG) 

,21b 

,209 

,2o3 

.190 

.194 

.191 

SPECIFIC  WEIGHT  (KG/Kw) 

4,0 

4.B 

4,9 

5.0 

5.2 

5.2 

blanket  • mast  clearance  (IN) 

12,9 

12.9 

12,8 

12.8 

12.8 

12.7 

• POOH  PROPERTIES  * 

diameter  (TN) 

3.77 

4.98 

5,94 

6,59 

7,09’ 

7.57 

El  (LBwIN-SQ) 

,62o5b*oS 

.25000*06 

,50617*06 

.76555*06 

,10273*07 

.12910*07 

ROOT  spring  (LR-TN/Rao) 

,3534*04 

,8150*04 

,1583*05 

,1687*05 

,2352*05 

.2792*05 

hiickling  capability  Ratio 

IB. 99 

11,05 

7,86 

6.44 

5.60 

S.ll 

STRENGTH  capability  RaTjO 

.65 

1.45 

2.41 

3.23 

3,97 

4.78 

* CaNMSTER  properties  ♦ 

height  (IN) 

20.96 

22,87 

24,39 

25.43 

26.21 

26.44 

diameter  (TN) 

4,45 

S.88 

7.01 

7.77 

8.36 

8.94 

• WEIGHTS  (LB)  * 

array 

102,0 

105,1 

108.4 

m.i 

113.3 

115.4 

BOOM 

1 *8 

2,8 

4.0 

4,9 

5.7 

6.3 

CANnISTER 

2.2 

3.8 

5,5 

6.7 

7,8 

6.8 

TENSION  MECHANISM 

1 .0 

1*1 

1.3 

1 .6 

1 .9 

2.0 

HAST  sleeve 

1.3 

1.5 

1 ,6 

1.7 

1 .8 

t.9 

shaft 

1 .0 

1,0 

1.1 

1*2 

t .3 

1.4 

HEADER 

2.6 

3.6 

2.6 

P.7 

2.7 

2.8 

DRUM  BEARING 

1.5 

1 .5 

1 .6 

1.6 

1 .6 

i.7 

CENTER  SUPPORT 

6.1 

6.1 

6,1 

6.1 

6.1 

b.l 

DRUM  OEPLOY  actuators 

1.3 

1.3 

1 .3 

1 .3 

• 1.3 

1.3 

SLIP  RIN(.  assembly 

7.2 

7.2 

7,2 

7,2 

7.2 

7.2 

leading  edge  MEMygWS 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

ORUNS 

12.7 

12.6 

12.5 

- 12.5 

12.4 

12.4 

LATCHES 

.3 

.1 

.3 

.3 

.3 

.3 
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A«P»V  TYPE  GE  ROLLOUT 


array  width  m $.00  H 


P0WER/WIN6  * 10*0  KW 
blanket  area  « ,11111+06  lN»5fl  BLANKET  HEIGHT  ■ 61,0  LB 


«««««  MINIMUM  FREQUENCY  HZ  ♦»•*» 
•** * *♦*  TORSIUNaL  frequency  HZ  ***** 
*****  BENDING  FREQUENCY  HZ  ***** 


* ARRAY  PROPERTIES  ♦ 

HL4NKFT  WIOTH  (IN) 

ARRAY  length  (M) 

aspect  Ratio 

ARRAY  MASS  (KG) 

ARRAY  rF.IGHT  (LH) 
center  of  gravity  (IN) 

TF^SION  PER  BLANKET  (LB) 

moment  of  inertia  11 
moe'Ent  of  inertia  iz 
SPECIFIC  Pn-ER  (KW/KG) 
SPECIFIC  WEIGHT  (KG/Kw) 
blanket  • MAST  clearance  (IN) 


* POOR  PR(JPERTIES  * 

DIAMETER  (IN) 

El  CLB-IN-SQ) 

HOOT  SPRING  (LB-IN/HAO) 
buckling  capability  RaTIO 
strength  Capability  r^tio 


* cannister  properties  • 
height  (IN) 
diameter  (IN) 


• weights  (LB)  • 
array 

ROOM 

CAnnISTER 

TENSION  MECHANISH 

mast  SLEtVE 
shaft 

HEADER 

DRUM  bearing 

center  support 

DRUM  deploy  actuators 
SLIP  RING  assembly 

leading  edge  members 

DRUMS 

latches 


frequency  dependent  parameters 


,02« 

,041 

,059 

,02« 

,0«1 

,059 

.049 

• 0S4 

.119 

63.7 

83.2 

92,6 

16,85 

16.96 

IT.nS 

3,37 

3,39 

3.41 

47.1 

49.2 

49,5 

103.5 

106,1 

109,0 

235.9 

234,9 

233,4 

,50 

t ,5o 

3.00 

.1156+1)9 

,1188+ne 

,1219+06 

,2481.06 

,2448.06 

•2422+06 

,2l3 

,2(>7 

,2o2 

u,7 

4.8 

5.0 

12.9 

12.9 

12.9 

3.51 

4.63 

5.52 

63715+05 

.1-9360  + 06 

.39114+06 

,2923+04 

,6728+04 

,1140+05 

16.43 

9.55 

6.79 

.59 

1.33 

2.21 

19.12 

20.92 

22.34 

4.14 

5.46 

6.51 

103.5 

106.1 

109.0 

1.2 

2.2 

3.1 

1.9 

3.3 

4.7 

l.O 

1.1 

1.3 

1.1 

1.3 

1.4 

1.0 

1.1 

1.2 

2.6 

2.6 

2.7 

1,5 

1.5 

1.6 

6.4 

6.4 

6.4 

1.3 

1.3 

1.3 

7,2 

7.2 

7,2 

2,6 

2.5 

2.5 

14.4 

14.3 

14.2 

.3 

.3 

.3 

,070 

,061 

,090 

,070 

■ oai 

.090 

,145 

.169 

,197 

«2.5 

92. 3 

92.1 

17,10 

17,15 

17,19 

3.42 

3,43 

3,44 

50.6 

51.5 

52.3 

111.3 

113.3 

115.1 

231.9 

230.7 

229,6 

4,50 

6.00 

7.5o 

,1241+08 

.1260+08 

,1277.06 

•2406+06 

.2395+06 

.2383.06 

.199 

♦ 194 

.191 

5,1 

5,1 

5.2 

12.9 

12.9 

12*9 

6.12 

6.58 

6,97 

, 59073+06 

,79185+06 

,99414+06 

,1553+05 

.1935+05 

,2295.05 

5. 56 

4.83 

4,33 

2.97 

3.65 

4.26 

23,30 

24.04 

24,66 

7.22 

7,77 

9.22 

111.3 

113.3 

115. 1 

3.9 

4.5 

5.0 

5,8 

6.7 

7.5 

1 ,6 

1.7 

1.9 

1.5 

1.6 

1.6 

1.4 

1.5 

1 .6 

2.7 

2.8 

2.9 

1 .6 

1.8 

1.7 

6.4 

6.4 

6,4 

1.3 

1.3 

1.3 

7,2 

7*2 

7,2 

2.5 

2.5 

2.5 

14,2 

14.1 

14,1 

.3 

.3 

.3 
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Ai»»4y  jyPE  ge  rollout 


ARRAT  WIDTH  ■ 5«50  M 


P0WER/WIN6  • 10 
BLANKET  area  ■ .llUl+ftfc  IN-SQ 


FREOUENCY 


*««»«  HINTMUH  FREOUENCY  HZ 

«»•«« 

,025 

ia«««  T0R3I0M4L  FHEOUENCV  HZ 

««»«« 

,025 

♦••♦A  RENDING  FREQUENCY  HZ 

«««•* 

.052 

» array  properties  « 

RIaNKEt  wyOTH  (TN) 

PI. 7 

ARRAY  length  (N) 

15.07 

ASPECT  RATIO 

2.7P 

ARRAY  MASS  TKG)  * 

08,0 

ARRAv  WEIGHT  rift) 

105.5 

center  of  gravity  (IN) 

207.6 

Tf^srON  PER  blanket  (LB) 

,50 

MOMENT  OF  INF.RTIA  H 

.9307+07 

mom^ht  ot  inertia  js 

,3101+06 

SPECIFIC  POv,ER  (KW/kg) 

,200 

SPECIFIC  WEIGHT  (KG/Rw) 

4,0 

blanket  - Mast  clearance 

(IN) 

13.0 

♦ fiooM  properties  • 

otameteh  (|N) 

3.20 

EI  (LB-IN-SO) 

,S0950+n5 

BOOT  SPRING  (lB-IN/Rao) 

.2971+09 

BUCKLING  capability  Ratio 

14.43 

strength  capability  Ratio 

,54 

CANNJSTER  properties  • 

height  (IN) 

17,69 

diameter  (IN) 

3.80 

weights  (LB)  * 

ARRAY 

loS.5 

BOOM 

1.0 

CANnIsTER 

1 .7 

TENSION  mechanism 

1 .0 

mast  sleeve 

1 .n 

shaft 

1,3 

2,6 

hEaOER 

ORlH  bearing 

1.5 

6.0 

CENTER  SUPPORT 

DfiiJM  DEPLOY  actuators 

1 .3 

SL IP  RING  assembly 

7.2 

leading  edge  mehreRS 

2.9 

drums 

16,1 

LATCHES 

.3 

0 KW 

blanket  weight  a 61,0  LB 
DEPEHOENT  PARAMETERS 


,043 

.061 

.074 

,005 

.093 

.043 

,061 

.074 

.005 

,095 

,089 

.126 

.154 

,178 

.198 

93.1 

92,7 

92.5 

92.3 

92.1 

15.15 

15.21 

15.2q 

15.29 

15.32 

2,75 

2.77 

2.77 

• 2.78 

2,79 

49.0 

50.0 

51.0 

51.8 

52,6 

107,7 

] 1 <1  • 1 

112.2 

114.0 

H5.6 

207,0 

206,0 

204,6 

203,7 

202.7 

1.50 

3.0  0 

4,50 

6.00 

7.50 

,9527+07 

,9734+07 

.9092+07 

.1003+08 

•1014+08 

•3144+06 

.3115+06 

•3090+06 

.3004+06 

•3073*06 

.204 

.200 

,196 

.195 

.190 

4,9 

5.0 

5.1 

5.2 

5.3 

13.0 

12,9 

12,9 

12.9 

12.9 

4.33 

5.17 

5.73 

6,16 

“ 6.52 

15446+06 

.31161+06 

.47013+06 

.62967+06 

.79003+06 

.5680+04 

.9615+04 

•1309+05 

*1630+05 

.1932*05 

6.37 

5.95 

4,67 

4.23 

3.79 

1,22 

2.03 

2,73 

3,57 

3.95 

19,40 

20*76 

21.67 

22.38 

22.96 

5.12 

6,10 

6,76 

7.27 

7.69 

loT.r 

110.1 

112.2 

114.0 

115.6 

i.e 

2.5 

3.1 

3.6 

4.1 

2.9 

4,2 

5.1 

5.9 

6,7 

1,0 

1.2 

1.5 

1 .6 

1.8 

l.t 

t.J 

1.3 

1.4 

1.5 

1.3 

1.3. 

1.5 

1.7 

1.9 

2.6 

2.7 

2.8 

2,8 

2.9 

1 .5 

1.6 

1 .6 

1 .6 

1.7 

6,7 

6.7 

6.7 

7 

6.7 

1.3 

1.3 

1.3 

1.5 

1.3 

7.? 

7.? 

7,2 

7.2 

7.2 

2.8 

2.8 

?.8 

2.0 

2.8 

16,0 

15,9 

15,9 

15,8 

15,6 

.3 

.3 

.3 

.3 

.3 

Ot  L 


ryPE  GE  OOLtOUT 


POWER/«i«If'JG  « 10«Q  KW 


ARR4V  »(IDTH  s 6,00  M 


«L*NKET  AREA  ■ ,linU06  IN»8Q 


eUANKET  WEIGHT  B 6J,0  UB 


fREOUFNCV  OtPENOEWT  PARAMETERS 


«*  *«* 

MINIMUM 

FREOHeNCY 

HZ 

***** 

.026 

,0«5 

,060 

,078 

,069 

,099 

««*  A « 

torsional 

FREOUENCV 

HZ 

***** 

.026 

,0<I5 

,066 

,07S 

• 089 

,099 

«***« 

bending 

FREQUENCY 

HZ 

***** 

.050 

,090 

.133 

.162 

,197 

,209 

* ABRAy  PHOPFHTIFS  ♦ 

BLANKET  WIDTH  (IN) 

ABBftY  LE’^GTH  (M) 

ASPECT  patio 
ARRAY  MASS  (KG) 

ABRAY  WEIGHT  (LB) 

CEmTEH  op  gravity  (IN) 

TENSION  PER  BLANKET  (LB) 

moment  of  inertia  n 

MOMENT  OF  INERTIA  I? 

SPECIFIC  power  . (Kw/KG) 
SPECIFIC  weight  (KG/Kw) 

BLANKET  * hast  clearance  (IN) 
id 
1 

♦ BOOM  PROPERTIES  # 

OTAMETER  (IN) 
fcl  (LB*1N*S0) 

ROOT  SPRING  (UB-IN/RAD) 
H'JCKLING  capability  RaTIO 
STRENGTH  capability  RaHO 


♦ cannister  properties  * 

height  (IN) 
diameter  (IN) 


* weights  (LB)  • 
array 

BOOM 

cannister 
tension  MECHaNISH 
mast  sleeve 
shaft 
header 

DRUM  bearing 
center  support 

DRUM  DEPLOY  ACTUATORS 
SLIP  ring  aSSEMBLV 

leading  edge  members 

DRUMS 
I ATCHES 


103.6 

103.1 

102.7 

102.5 

102.5 

t02.t 

13,62 

13,69 

13.76 

11.77 

13.80 

13,82 

2.27 

2.28 

2,29 

2.30 

2.30 

2.30 

69,0 

69,9 

50,8 

51  ,6 

52,6 

53.1 

107,6 

lo9,7 

in. 7 

M3. 6 

115.3 

!16.e 

186.7 

, 186.3 

183.6 

182,6 

181,7 

180.8 

.50 

1.50 

3.00 

6,50 

6,00 

7.50 

,7673+07 

,7830+07 

, 7980+07 

»8o9ft+o7 

.8195+07 

,8286+07 

,398S+o6 

,3965+06 

,3916+06 

.3095+06 

.3681+06 

.3670+06 

.206 

.201 

.197 

.196 

.191 

.188 

6.9 

5,0 

5.1 

5.2 

5,2 

5.3 

IS.O 

13.0 

13.0 

13.0 

12,9 

12.9 

3,09 

6.08 

6.86 

5,39 

5,80 

6.13 

61637+05 

,12609+06 

.25606+06 

.38296+06 

.51259+06' 

,66278+06 

,2125+06 

.6878+06 

.0269+O6 

,1122+05 

.1597+oS 

• 1655+oS 

12.81 

7,63 

5,?7 

6.32 

3,76 

3.35 

.50 

1,13 

1.68 

2.52 

3.11 

3.66 

16.56 

18,21 

19,52 

20.59 

21.07 

21,66 

3.65 

6.62 

5.76 

6.36 

6.86 

7.26 

o o 

107.8 

.8 

•x)  'o 

109,7 

1.5 

111.7 

2.1 

113.6 

2.6 

115.3 

3.0 

116,8 

3.6 

82 
w > 

1,5 

2.8 

3.7 

6.6 

5.3 

5.9 

.9 

1.0 

1.2 

1,5 

1.6 

! 

S > 

.9 

1.0 

I.l 

1.2 

1.3 

1.3 

1,6 

1 ,6 

1.6 

1.7 

2.0 

2.3 

2.6 

2.6 

2,7 

2.8 

2.9 

3.0 

B ^ 

1.5 

1.5 

1.6 

1,6 

1 .6 

1.7 

3 *— 1 

7,2 

7,1 

7,1 

7.1 

7,1 

7,1 

CO 

1.3 

1 .3 

1,3 

1.3 

1.3 

1.3 

7.2 

7,? 

7,2 

7.2 

. 7.2 

7.2 

3.2 

3.2 

3,1 

3.1 

3.1 

3.1 

17.7 

17.7 

17.6 

17,6 

17,5 

17.5 

.3 

.3 

.3 

.3 

.3 

.3 
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Type  GE  flOUlOUT 


ARRAT  RIDTH  ■ 3.00  H 


POWER/WXNG  ■ 15.0  Hw 
BLANKET  AREA  « ,K»fc67+06  IN,8S  BLANKET  WEIGHT  « R1.5  LB 


♦♦♦♦*  MINIMUM  FMEQUENCV  HZ 

«**..  torsional  FPEOUpNCv  HZ 

**♦♦♦  BENOING  FREOUfeNCV  «Z  *♦*♦* 


* array  properties  ♦ 

HLANKET  RIOTH  (INI 
ARRAY  length  (M) 

aspect  ratio 

ARRAY  mass  <KG) 

ARRAY  height  (LR) 

CENTER  OF  GRAVITY  UN) 

TENSION  PER  BLANKET  (LB) 
mciheht  of  INFRTIA  It 
MOMENT  OF  inertia  I? 

SPECIFIC  PO-ER  (Kw/KG) 
SPECIFIC  weight  IKG/KW) 
blanket  • Mast  clearance  iin) 


* boom  properties  ♦ 

OlAMFTER  fTN) 

El  (LB-IN-SQ) 

ROOT  SPRING  (LB-IN/RAO) 
HUCKLING  capability  RATIO 
STRENGTH  CAPABILITY  RATIO 


W CANNlSTfR  properties  ♦ 
HEIGHT  (JN) 
diameter  (IN) 


• heights  tlB>  ♦ 

AOPAY 

ROOM 

CannisTER 

TENSION  mechanism 
hast  SLEtVE 
SHAFT 

header 

DRUM  beaming 
center  SUPPORT 

DRUM  oeplov  actuators 

St  IP  RING  aSSEmbi V 

leading  edge  mempehs 

drums 

LATCHES 


FREQUENCY  DEPENDENT  PARAMETERS 


,012 

,020 

,027 

,012 

,020 

.027 

.023 

,090 

,055 

92,9 

42.0 

90.2 

99,29 

50,99 

52.69 

16,93 

16.61 

17.56 

63.5 

69,9 

76,2 

139,8 

152.7 

167.6 

760,8 

755.7 

769,0 

.50 

1,50 

3,00 

, 1922.09 

,1578+09 

,1827+09 

,B38Un5 

,7992*05 

,7311+05 

.236 

.216 

.197 

9.2 

9.6 

5.1 

12.5 

12.2 

12.9 

7,30 

9,72 

11.99 

59505+06 

,17127+07 

,37366+07 

,1962+oS 

, 3951+05 

,6196+nS 

71,52 

. 92,19 

32,06 

1.23 

2.66 

9.51 

35,56 

38,97 

9i,at 

8.62 

11,97 

tfl 

• 

139.8 

152.7 

167.6 

7,2 

13.0 

19.5 

7,8 

13.9 

21,1 

1.3 

1.6 

3,0 

3.9 

5.9 

.9 

1,0 

l.O 

2.2 

2.2 

2.2 

1.5 

1.5 

1 .6 

5,9 

5.9 

5,5 

1,3 

1.3 

1.3 

7.6 

7.6 

7.6 

1 .3 

1.5 

1.2 

7.6 

7.9 

7.1 

,1 

.1 

.1 

039 

,0«0 

.050 

039 

,090 

,050 

071 

,086 

.109 

39,3 

36.5 

37.3 

53,90 

59,99 

56,79 

17,97 

16,33 

18,91 

03,1 

90.2 

102.0 

182.7 

198.4 

225.3 

756.1 

759,9 

796.0 

5.00 

7, So 

12.50 

2020+09 

,2226+09 

.2585+09 

6982+05 

,6706+05 

, 6301+05 

.181 

.166 

,196 

5.5 

6.0 

6,8 

12.8 

12.8 

12.7 

13.89  15.52  16.05 

.6518I+07  .10177+00  .16057+08 

,9904+05  .1319+06  .2019*06 

85,78  2t,9B  l7,92 

6,96  8,36  11,66 


99,10 

46,52 

99,75 

16.39 

16.32 

21,29 

182,7 

196,9 

225.3 

26.0 

33,2 

99.9 

28.2 

35,2 

97,6 

2.8 

3.6 

5.2 

6,7 

7.« 

8,6 

1.0 

1.0 

1.0 

2.3* 

2.3 

2.3 

1 .6 

1.7 

1.8 

5.5 

. 5.5 

5,5 

1.3 

1.3 

1.3 

7.6 

7.6 

T * 6 

1.2 

1.2 

1.1 

6.9 

6,6 

6/«  6 

*1 

.1 

• t 
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*H»iy  Type  G*  ROLCOUT 


ARRAY  WIDTH  « S,50  H 


POmER/WING  • IS.O  KW 


blanket  area  ■ .16667'f06  TW-SO 


blanket  weight  ■ R1.5  LB 


PPtOUENCY  DtPfNOENT  PARAMETERS 


««#*«  minimum  frequency  HZ 

***** 

.013 

.022 

,031 

,039 

,046 

,059 

*•**♦  torsional  frequency  HZ 

***** 

,015 

.022 

.031 

,039 

,046 

,059 

<*♦*♦  bending  frequency  H2 

***** 

.026 

,045 

,063 

.080 

.096 

.124 

* ARRAY  PROPERTIES  * 

blanket  wIDTm  (IN) 

53.1 

52.2 

51,5 

50.9 

50.4 

46.6 

ARRAY  length  (M) 

59. B6 

40.53 

4]  .n6 

41,55 

41,99 

43,56 

aspect  RaTtO 

11.39 

11,58 

1 1 .74 

11.87 

12.00 

12,45 

ARRAY  HASS  (KG) 

62.1 

66.3 

7<J,7 

75,2 

. 79,8 

88.3 

ARRAY  weight  (L6) 

136,7 

145,9 

155.4 

165,4 

175.5 

194,3 

CENTER  OF  gravity  (IN) 

616.0 

611.3 

60S. 4 

596,8 

591.0 

591.9 

tension  pfR  blanket  (LB) 

.50 

1 ,50 

3,00 

5,00 

7,50 

12.50 

MOMENT  OF  inertia  It 

.9136+06 

,9636+08 

.1051+09 

.1116+09 

.1164+09 

.1361+09 

MO“£NT  OF  inertia  12 

,1306+06 

,1261+06 

.1227+06 

,1196+06 

,1174+06 

,l(»69+06 

SPECIFIC  Pnl^ER  (K^/KG) 

,2«1 

.226 

.212 

,200 

,188 

.170 

SPECIFIC  height  CKG/KW) 

R,1 

4.4 

4,7 

5,0 

5.3 

5,9 

blanket  • mast  clearance 

(IN) 

12.7 

12.5 

12,4 

12.3 

12.1 

12.9 

* ROOM  PPUPEfiTlES  ♦ 

diameter  TTN) 

6,22 

6.33 

9,97 

11.39 

12.77 

14,90 

EI  (LB»IN.SQ) 

.35639^06 

, 1 I056*o7 

,227lUft7 

.36742+07 

.59339+07 

•10645+06 

ROOT  SPRING  (LB-IN/RAD) 

,1063+05 

,2466+05 

,4265+oS 

.6366+05 

,8765+oS 

,1359+06 

buckling  capability  Ratio 

51,80 

30.90 

22.14 

17.35 

14.54 

11.87 

STRENGTH  Capability  Ratio 

• 

.96 

2*16 

3.52 

4,99 

6.72 

9,61 

» cannister  properties  * 

height  (IN) 

31,95 

34.43 

36,71 

38,70 

40.11 

43.04 

diameter  (IN) 

7.35 

9,62 

11.76 

13,44 

15,07 

17,58 

* WEIGHTS  (LB)  * 

ARRAY 

136,7 

145,9 

155,4 

165,4 

175.5 

194,1 

room 

5.2 

9,2 

13,4 

17.7 

21.6 

29,9 

cannister 

5.7 

10,2 

14.7 

19,2 

24.1 

32,7 

TENSION  mechanism 

1.2 

1.4 

1.8 

2.4 

3,0 

4.3 

MAST  SLEtVE 

2.9 

3.6 

4.1 

4,6 

5.0 

5.9 

shaft 

1,0 

1,0 

1 ,0 

1.1 

1.1 

1.2 

header 

2.2 

2.2 

2.3. 

2.3 

2.3 

2.4 

DRUM  bearing 

1.5 

1.5 

1.6 

1 .6 

1.7 

1 .8 

CENTER  SUPPORT 

5.4 

5.5 

5.5 

5.5 

5.6 

5.7 

DRUM  deploy  actuators 

1.3 

1.3 

1,3 

1.3 

1.3 

1.3 

SLIP  RING  assembly 

7.6 

7.6 

7,6 

7.6 

7.6 

7.6 

leading  edge  members 

1*6 

1.6 

1.6 

1.6 

1.5 

1.5 

nSUMS 

9.3 

'».l 

9,0 

6,9 

6,8 

8,3 

LATCHES 

.1 

,1 

.1 

.1 

.1 

.1 

9S 

►xl  S 

Sp 


W 
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A«Rar  TYPE  GE  ROLLOUT 


POWER/WIN&  ■ iS«0  KW 


ARRAY  NIDTH  9 4.00  M 


BLANKET  AREA  ■ .1666Y+06  lN-80 


BLANKET  WEIGHT  * 91.5  LB 


FREtJUENCY  DEPENDENT  PARAMETERS 


MINIMUM  FREQUENCY  HZ 
•♦»** * *  TORSIONAL  FREQUENCY  HZ  •*•** 
• BENDING  FRF.OUENCY  HZ  ***** 


* array  properties  * 

BLANKET  *IPTH  (IN) 

ARRAY  length  (M) 

aspect  Ratio 
ARRAY  mass  (KG) 
array  WFIGhT  (LB) 

CENTER  QF  GRAVITY  (IN) 

TENSION  PER  blanket  (LB) 

HOrtENT  OF  inertia  n 
MOMENT  OF  INfRTIA 
SPECIFIC  POWER  (KW/KG) 
SPECIFIC  WEIGHT  (KG/Km) 

blanket  - hast  clearance  (IN) 


♦ BOOM  properties  * 

OIaMLTER  (IN) 

El  (LB-IN-SO) 

ROOT  spring  (IB-In/RaO) 
BUCKLING  capability  RaTIO 

strength  capability  Ratio 


• CANNISTER  PROPERTIES  * 
«FIGhT  (IN) 

DIAMETER  (IN) 


• WEIGHTS  (LB)  * 

ARRAY 

BOOM 

CANNIsTER 
TENSION  mechanism 
MAST  SLEEVE 
shaft 
header 

drum  bearing 
CENTER  SiJPPoRT 

nRiiM  deploy  actuators 

SLIP  WING  assembly 

leading  edge  members 

drums 

latches 


.014 

,025 

.0)4 

.025 

.028 

.049 

65.2 

62.4 

55.49 

35.95 

S.57 

B.48 

61  .6 

64,9 

155.6 

142,7 

St6,2 

512. 5 

.50 

1.50 

.6401*08 

,6772*00 

.1865*06 

.1855*06 

.?45 

.251 

4.1 

4.3 

12.6 

12. T 

5.48 

7.32 

25170*06 

.77471*06 

,8192*1)4 

,1904+05 

40,18 

23.08 

.79 

1.79 

29.17 

51.31 

6,47 

8.64 

155.6 

142.7 

4,0 

7,0 

4,5 

8,0 

1.2 

1.3 

2.4 

2.9 

1,0 

I.O 

2.2 

2.3 

l.S 

1.5 

5.5 

5,5 

1 .5 

1.5 

7,6 

7.6 

1.9 

1.9 

11,0 

lO,9 

.1 

.1 

,034 

.044 

,054 

.044 

.069 

.088 

61,6 

61,2 

34,27 

34.58 

0.57 

6.64 

68,2 

71.6 

150,0 

157,6 

So7,9 

502.5 

3.00 

5,00 

,7123*08 

,7470+08 

. t795*(i6 

,1763*06 

.220 

,209 

4.5 

4,8 

12,6 

12.5 

8,75 

9,99 

,15014*07 

,26826*  0 7 

.3251*05 

.4032*05 

17,06 

13.33 

2.94 

4.20 

33.32 

35.05 

10.32 

11.78 

150.0 

157.6 

10,1 

13.3 

11,4 

14.9 

1.6 

2.2 

3.2 

3.6 

M 

1.1 

2.3 

2,3 

1 .6 

1.6 

5,6 

5.6 

1.3 

1.3 

7.6 

7.6 

1 .9 

1.9 

10.7 

10.7 

.1 

.1 

,053 

.067 

,053 

,067 

,107 

.138 

60,7 

,60.0 

34,85 

55.25 

8,71 

6,81 

75,2 

81.0 

165,4 

170.2 

497,3 

487,5 

7.50 

12.50 

,7817*08 

.8355*08 

,1735*06 

.1697*06 

.200 

.185 

5.0 

5.4 

12.5 

12.3 

11.09 

12.78 

40861*07 

.69693*07 

,6628+03 

,9866+05 

10.97 

8.74 

5,55 

8.03 

36.61 

38.45 

13,09 

15.06 

165,4 

178,2 

16,9 

21.5 

18.3 

24,3 

2.7 

3.7 

5.9 

4.0 

1.2 

1,4 

2,3 

2,4 

1.7 

i.e 

5,7 

5,9 

- 1.3 

1.1 

7.6 

7.6 

1.9 

1 » 8 

i0,6 

10.5 

.1 

.1 
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*RRAV  TVPg  GE  ROLLOUT 

POMER/MlNG  ■ 15*0  K«< 

ARRAY 

width  » 4. So  H 

BLANKET  AREA  > 

.16B67t06  IN»SQ 

blanket  weight  ■ 

‘Jl.S  LB 

frequency 

DEPENDENT 

parameters 

MlNjf'UH  FREQUENCY  HZ  •♦♦♦* 

,015 

,026 

,037 

,047 

,057 

.075 

•*♦**  torsional  FREQUCNCV  HZ 

.(*15 

,026 

,037 

,047 

,057 

.073 

««*«*  bending  frequency  mz  **♦»* 

.030 

. 0 5 2 

,070 

,095 

■ 116 

,149 

♦ ARRAY  PROPERTIES  * 

SLANKfr  RJOTk  TIN) 

73,2 

72.5 

71.9 

71.4 

71,0 

70.5 

ARRAY  length  (M) 

28,90 

29.19 

29.03 

29.60 

29,82 

30,09 

aspect  ratio 

6,42 

6,49 

6*54 

6,59 

6.63 

6,69 

ARRAY  MASS  (KG) 

6?, 4 

64,9 

67,5 

70.3 

73.1 

77,8 

ARRAY  HEIGHT  (LB) 

137,3 

)O2.0 

148,6 

154,7 

160.8 

171.1 

CENTER  OF  gravity  (IN) 

«40,0 

430,  1 

435,0 

031.0 

427,2 

4t9.7 

TE'-SION  PER  blanket  (LB) 

,50 

1,50 

3.00 

5,00 

7.50 

12,50 

mo>jent  OF  inertia  It 

,4793+OB 

,5010+08 

,5220+08 

,5022+06 

,5623+06 

.5932*06 

moment  of  inertia  I? 

,2578+1*6  1 

.2520,1)6 

,2482+06 

,2046+06 

,2417+1*6 

,2376*06 

SPECIFIC  POWER  (KH/KG) 

.200 

.231 

.222 

.213 

,2o5 

.193 

SPECIFIC  HEIGHT  (KG/Kw) 

0.2 

0.3 

4,5 

4.7 

4,9 

5.? 

blanket  ■ mast  clearance  (IN) 

12.9 

12.8 

12,7 

12.7 

12.6 

12.5 

• BOOM  properties  ♦ 

OTAMETER  fiN> 

4,97 

6.57 

7.84 

8,94 

9.93 

11,03 

El  (LB-IN-SR) 

,18730+06 

.57366+06 

. 11660*07 

,19706+07 

,29929*07 

,50776*07 

ROOT  spring  (LB-IN/RAD) 

.6565+04 

,1520+05 

,2587+oS 

,3834+05 

.5246+05 

,7790+05 

buckling  Capability  raTto 

32,98 

19.20 

13.71 

10,70 

8,79 

6. 98 

strength  capability  Ratio 

,68 

1.52 

2.50 

3,59 

4.76 

6,95 

♦ cannister  properties  ♦ 

height  (IN) 

26,66 

28,90 

30*76 

32.33 

33.70 

35.35 

diameter  (IN) 

5,86 

7.75 

9.26 

10.55 

11.72 

13.06 

* HEIGHTS  (LB)  ♦ 

9 2 

He) 

ARRAY 

137.3 

102.8 

1«».6 

154,7 

160.8 

171.1 

*T)  S 
o ^ 

BOOM 

3.) 

5,5 

8,0 

10. 0 

12.9 

16,7 

cannister 

3,7 

6,5 

9,2 

' 12.0 

14,8 

19,6 

TENSION  mechanism 

1.1 

1.2 

1.5 

2.0 

2.0 

3*0 

HAST  SLEEVE 
SHAFT 

2.0 

1.1 

2,4 

1.1 

2.7 

1,1 

2.9 
1 .2 

3.2 

1.0 

3.5 

1.7 

HEADER 

?»6 

2.6 

2.6 

2.7 

2.7 

2.9 

Si 

DRUM  BEARING 

1.5 

1,5 

1.6 

1.6 

1.7 

1.8 

CENTER  SUPPORT 

6.5 

6.5 

6,4 

6,4 

6.4 

6.4 

DRUM  DEPLOY  ACTUATORS 

1,3 

1.3 

1.3 

1.3 

1.3 

1.3 

SLIP  ring  assembly 

7,6 

7.6 

7.6 

7.6 

7,6 

7.6 

leading  edge  members 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

12.7 

1?.6 

12.5 

12.0 

12.3 

12.2 

LATCHES 

.3 

,3 

.3 

. *3 

.3 

.3 
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*i?f»4V  TYPE  GE  ROLLOUT 


POWER/WiNG  m IS.O  KU 


ARRAY  HI01H  m S,00  M 


BLAMKET  AREA  a .t6667-»06  IN«30  BLANKET  MEIGHT  a 91.5  LB 


PREOUENCY  DEPENDENT  PARAMETERS 


M*4*  MINIMUM  frequency  HZ 

***** 

,0H> 

,028 

.039 

,oSo 

.061 

,078 

**»*♦  torsional  FREQUtNCy  HZ 

***** 

.016 

«028 

,039 

.050 

*061 

,078 

**♦*♦  SENDING  FREQUENCY  HZ 

***** 

.032 

,056 

,079 

.102 

,124 

, 160 

* ARRAY  PROPERTIES  ♦ 

BLANKET  MIQIH  (IN) 

B3.2 

82.6 

82.0 

01.5 

81.1 

'80,5 

ARRAY  length  (M) 

25,03 

25,64 

25.81 

25.96 

26,09 

2,6.28 

A^SPECT  RAlm 

S.<>9 

5.13 

5.16 

5,19 

• 5.22 

5.26 

ARRAY  MASS  (KG)  ■ 

«»3,0 

65.1 

67,2 

69,4 

71,8 

.75,7 

ARRAY  WEIGHT  (LB) 

138.5 

145,1 

147,6 

152.8 

158,0 

166.6 

CEvTER  of  gravity  UN) 

3B2.B 

361,4 

379,2 

376.4 

375,2 

367,1 

tension  per  blanket  (LB) 

.50 

1.50 

3,00 

5,00 

7,50 

12.50 

HO'-LNT  OF  INERTIA  II 

, 3713*08 

,3853*08 

,3905+08 

.4110+00 

,4237+06 

,4432+08 

MOMENT  OF  INERTIA  1? 

,339!*06 

,3332*06 

,3287+06 

.3249*06 

.3216+P6 

.3172+06 

SPECIFIC  power  (kW/Kr) 

,?3« 

,231 

.223 

.216 

,209 

.198 

SPECIFIC  WEIGHT  (KG/KW) 

4.2 

4.3 

4,5 

4.6 

4,8 

5.0 

blanket  - mast  clearance 

(IN) 

12.9 

12.9 

12.6 

12,8 

12.8 

12.7 

♦ ROOM  propepties  * 

diameter  TTN) 

4.S4 

6.00 

7,16 

B.16 

9.05 

■ 10.41 

€I  (LR-In-30) 

,14506+0* 

.44248+06 

.89673+06 

,15116+07 

,22907+07 

, 3075*1  + 07 

ROOT  SPRING  (LB-tN/RAO) 

.5419+04 

.1251+05 

.2124+05 

.3143+05 

,4292+05 

•6365+05 

BUCKLING  CAPABILITY  RaTIO 

27,57 

16.1)5 

11.43 

8,90 

7.50 

5,8o 

strength  capability  ratio 

.59 

1.32 

2.19 

3.16 

4.21 

6,17 

* CaNMSTfR  properties  ♦ 
height  flNl 

24.85 

26,90 

20,67 

30,12 

31.43 

32.67 

diameter  (IN) 

5.36 

7,08 

a. 45 

9.63 

10.68 

12, 2T 

* weights  (LB)  ♦ 

ARRAY 

136,5 

143.1 

147,8 

152.8 

158.0 

166,6 

BOOH 

2.8 

4,5 

6,4 

6.4 

10.4 

13.4 

CannISTER 

3.1 

5.5 

7.8 

10. 1 

12.4 

16,4 

TENSION  mechaNISH 

l.l 

1.2 

1.4 

1.9 

2.3 

3.1 

mast  sleeve 

1.7 

2.0 

2,3 

2.3 

2,7 

3.0 

smae  t 

1,4 

1.4 

1,4. 

1.4 

1.6 

2.0 

header 

?,<> 

2.8 

2,7 

2.7 

2.8 

i,<i 

DRUM  bearing 

1.5 

1.5 

1,6 

1 .6 

1.7 

1.8 

center  support 

6.9 

6.9 

6,9 

6.8 

6.8 

6.8 

DRUM  r>EP|  OY  actuators 

1.3 

1.5 

1.3 

1.3 

1.3 

1.3 

SI  IP  RING  assembly 

7.6 

7,6 

7.6 

7.6 

7.6 

7.6 

leading  edge  mempeRS 

2.5 

2.5 

2,5 

2.5 

2.5 

2.5 

NROMS 

14.4 

14,3 

14,2 

14.1 

14,0 

13,9 

latches 

.3 

,3 

.5 

.3 

.3 

.3 

iRRiV  TyPE  GE  ROLLOUT 


POWER/WING  a 1S*0  Kw 


ARRAY  WIDTH  a 5.50  M 


blanket  area  a .166674'06  IN>SQ 


BLANKET  WEIGHT  a 91,5  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


HININUH  frequency  H2  *♦**• 

a«**A  TORSIONAL  FREQUENCY  HZ  ***** 

*****  SENDING  FREQUENCY  HZ  ***** 


* ARRAY  properties  * 
blanket  wjdtm  (IN) 

ARRAY  length  (M) 

ASPECT  RATIO 
ARRAY  HASS  (KG) 

ARRAY  weight  (LB) 

CENTER  OF  gravity  (IN) 

TENSION  PEP  blanket  (LB) 
hO‘<ENT  of  inertia  I) 
mQmfnt  of  INfRTIA  I? 

SPECIFIC  POWER  (KW/K6) 
SPECIFIC  WEIGHT  (KG/Kw) 
blanket  « mast  clearance  (IN) 


* snuH  properties  * 

diameter  (TN) 

El  (LR-IN-SQ) 

ROOT  SPRING  (L8»1N/Rao) 
BUCKLING  capabtlity  Ratio 
STRENGTH  CAPABILITY  RaTIO 


* cannister  properties  ♦ 
height  (IN) 
diameter  (IN) 


♦ WEIGHTS  (LB)  * 
array 

ROOM 

cannister 

TENSION  mechanism 

hast  sleeve 

shaft 

hEaOER 

DRUM  BEARING 
CENTER  SUPPORT 

DRUM  deploy  actuators 

SLIP  PING  aSSEMRLV 

leading  edge  members 
drums 

latches 


.017 

,030 

,0R2 

.053 

.065 

,085 

,017 

,030 

,002 

,053 

,065 

.083 

.03R 

,059 

,0B0 

,108  * 

.132 

.169 

93,2 

9?. 6 

92,1 

91  .6 

91.2 

90.7 

22.71 

22. B6 

22.99 

23.10 

23.20 

23.34 

«.13 

R.16 

4,18 

4i20 

4.22 

4.24 

63,8 

65.5 

67,3 

69.3 

71,3 

74,7 

l«o,3 

104,2 

148,2 

152.4 

156.6 

164,4 

337,5 

356,4 

334.8 

332,6 

330.2 

325,4 

.50 

1,50 

3.0(1 

5,00 

7,50 

12, 5t) 

,2968*o8 

,3061+08 

,Sl«9+oH 

,3234  + (i6 

.3319+08 

.3455+08 

.4329*06 

,4266+06 

.421 7+o6 

,4177+06 

.4142+06 

,4095+06 

.235 

.2P9 

.223 

.217 

.211 

.201 

d.3 

4.4 

4.5 

4.6 

4.6 

5,0 

12.9 

12.9 

12.9 

12.9 

12.8 

12.6 

4.22 

5,57 

6.64 

7.56 

8.39 

9.56 

11566+06 

,35185+06 

.71  lSo+06 

•11971+07 

.18110  + 07  • 

.30549+07 

,4572+04 

.1053+05 

,1786+05 

,2658+05 

,3599+oS 

,5327+05 

23.78 

13.63 

9,83 

7,65 

6,27 

4.89 

.53 

1.19 

1,96 

2.66 

3.81 

5.46 

23.19 

25.19 

26,79 

28.16 

29,38 

31.12 

4,98 

6,57 

7.84 

8.93 

9,90 

11.28 

140.3 

144.2 

148,2 

152,4 

156.8 

164.4 

2,1 

5.7 

5,3 

6,9 

8,5 

11.1 

to  ^ 

2.7 

“.7 

<•.7 

6.7 

10,7 

13,9 

1.0 

1.2 

1,4 

1.8 

2.2 

2.9 

1.5 

1.8 

2.0 

2.1 

2.3 

2.5 

1.6 

1.8 

1,7 

1.7 

1.9 

2.5 

a ^ 

?,6 

2.6 

2.7 

2.8 

2.9 

3.1 

3 Yr 

1.5 

1.5 

1.6 

1 .6 

1.7 

1.8 

7,4 

7.3 

7,5 

7,3 

7.3 

7.3 

1.3 

1.3 

J.3 

1.3 

1,3 

1.3 

7.6 

7.6 

7.6 

7.6 

7.6 

7.6 

2.9 

2.8 

2,6 

2.8 

2.8 

2.8 

16,1 

16,0 

J5.9 

15,6 

15.7 

15.7 

.3 

.3 

.3 

.3 

.3 

.3 
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ARRAY  TYPE  GE  ROLLOUT 

POMER/MING  « 15(0  KW 

ARRAY 

WIDTH  « 6*00  M 

BLANKET  AREA  c 

,16667^06  IN»8Q 

blanket  weight  » 

R1.5  LB 

FREQUENCY 

DEPENDENT 

PARAMETERS 

*****  HINTMUM  FREQUENCY  HZ  ♦♦♦♦* 

,0J8 

,031 

,044 

,056 

,066 

,087 

««***  TORSIONAL  FHEQUENCv  HZ 

.016 

.031 

,044 

.056 

,068 

.067 

3EN01NR  frequency  HZ 

.036 

.062 

.066 

.113 

.139 

.179 

♦ ARRAY  PROPEHTtES  * 

BLANKET  RIOTh  (IN) 

103,2 

m2, 6 

102.1 

101.7 

lot. 3 

100*6 

ARRAY  length  (H) 

20,52 

2o.64 

20.74 

20.82 

20,90 

21.00 

aspect  ratjo 

3.4S 

3.44 

3*46 

3.47 

5.48 

3.50 

ARRAY  RASS  (KG) 

6U.7 

66.3 

67,6 

69,5 

71,2 

74,4 

ARRAY  weight  (LR) 

l«2.tt 

145,8 

149,2 

152.9 

156.7 

163,7 

CENTER  OF  GRAVITY  (IN) 

300.6 

300,1 

296,8 

297.? 

295,4 

290,6 

TENSION  PER  blanket  (LP) 

.50 

1.50 

3.00 

5,00 

7,50 

12.50 

MOMENT  OF  inertia  11 

,2«33+«0 

,2499*08 

,25bl*(i8 

.2621*08 

,2682*08 

.2777*08 

HOHtNT  OF  inertia  I? 

,5396*06 

,5328*06 

,5276*116 

.5233*06 

,5196*d6 

.5147*06 

SPECIFIC  POWER  (Kw/KG) 

.232 

.226 

.221 

.216 

,211 

.202 

. SPECIFIC  WEIGHT  (KG/KW) 

■f  blanket  • mast  clearance  (IN) 

H 

0.3 

4.4 

4.5 

4.6 

4.7 

5.0 

13.0 

13.0 

12,9 

12.9 

12.9 

12.6 

•P^ 

o^ 

• POOH  properties  ♦ 

OtAMETER  (IN) 

3, PR 

5,20 

6,20 

7.06 

7.82 

6.99 

El  (LB-IN-SO) 

,6i|«SS+o5 

.20670*06 

,57085*06 

.97261*06 

.14695+07 

,2«7«6*o7 

ROOT  SPRING  (LH-IN/HAO) 

.3927*04 

.9032*04 

•1S30*o5 

.2258*05 

•3077+oS 

,4546*05 

RUCKLING  capability  RaTTO 

20,74 

12*05 

6.56 

6.66 

5.45 

4.32 

strength  capability  ratio 

.40 

1,07 

1 .76 

2.59 

3.46 

5.1 1 

* CaNNISTfR  properties  * 

height  (IN) 

21*91 

23,63 

25.56 

26,67 

27.84 

29.06 

diameter  (TN) 

4.65 

6.13 

7.31 

8.33 

9.23 

10.61 

* weights  (LH>  * 

ARRAY 

142,4 

145,6 

149,2 

152,9 

156.7 

163.7 

BOOM 

1.6 

3.1 

4,5 

• 5,6 

7.2 

9.2 

CAWNISTER 

2.“ 

4.2 

5,9 

7,7 

9.4 

12,4 

TENSION  mechanism 

1.0 

1*1 

1.3 

1.7 

2.1 

2.8 

MAST  sleeve 

1.4 

1.6 

1.7 

1,9 

2.0 

2.2 

shaft 

?.2 

2.2 

2.2 

2.1 

2,2 

S*  1 

header 

2.6 

2.6 

2.7 

2,6' 

3.0 

3.2 

OHIIM  bearing 

1,5 

1.5 

1,6 

1,6 

1.7 

1,8 

CENTER  SUPPORT 

7.9 

7.9 

7.6 

7,8 

7.6 

7.6 

DRUM  DEPLOY  ACTUATORS 

1.5 

1.3 

1,3 

1.3 

1.3 

1 .3 

SLIP  RING  assembly 

7.6 

7,6 

7,6 

7.6 

7.6 

7.6 

leading  edge  mEmpfhS 

3.2 

3.1 

3,t 

3.1 

3.1 

3.1 

gPiHS 

17,6 

17,7 

17.6 

17, S 

17,5 

17,4 

LATCHES 

.3 

.3 

.3 

.3 

.3 

.3 
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Afl«*v  Tvt>E  Gt  ROLLOUT 


RQMER/MING  • 20.0  KW 


array  »<IDTH  ■ tt.OO  M 
BLA^^KET  area  ■ .22222A06  I*t«SQ  BLANKET  HEIGHT  « 122.0  LB 


FREOUENCV  dependent  PARAMETERS 


,0)1 

.024 

.031 

.039 

.066 

,056 

•«•**  tORSrONAL  FREOUENCV  HZ 

• oil 

.026 

.031 

,039 

• 066 

.056 

SENDING  FREOUENCV  HZ 

.021 

,047 

• 062 

• 080 

,096 

.112 

• ARRAY  PROPERTIES  • 

blanket  viotm  <IN) 

62.6 

61.1 

60.6 

59.6 

59,1 

57,5 

ARRAY  length  (H) 

OS, 06 

66,20 

66.76 

67,36 

67,77 

69,28 

ASPECT  RATIO 

n.?7 

11.55 

11.69 

11*63 

11.96 

12.32 

ARRAY  MASS  (KG) 

78,5 

67.0 

92,7 

99.4 

105,1 

1)6.6 

ARRAY  weight  (LH) 

172.6 

191.4 

206,0 

218,7 

231.1 

2Si.a 

CENTER  OF  GRAVITY  (JN) 

719,0 

708.9 

700,1 

690,9 

681.5 

681.0 

TENSION  PER  HLANKET  (L6) 

.50 

2.50 

4.50 

7.50 

10,50 

15.50 

moment  of  inertia  Ii 

,l510f09 

,1695+09 

,1805+09 

•1933+09 

,2034*09 

.2283*09 

moment  of  inertia  1? 

•2360A06 

,2261*06 

' .2206  + 06 

.2152+06 

•2tl6*o6 

.1985*06 

SPECIFIC  POWER  (KW/KG) 

,255 

.250 

,21* 

,201 

.190 

.175 

SPECIFIC  WEIGHT  (KG/KW) 

3.R 

0,6 

4.6 

5.0 

5.3 

5,7 

blanket  • “AST  clearance  fIN) 

12.7 

12,6 

12,3 

12.2 

12.0 

12.9 

* POOH  properties  ♦ 

Diameter  (inj 

6 « 6 3 

10.62 

12.16 

13.86 

15.28 

17.23 

ei  (lb-tn-so) 

,4555a*o6 

.23963*07 

.66156+07 

.75416*07 

•t075t*0B 

.16889*08 

ROOT  SPftTNG  (LB*IN/RAO) 

•1276*05 

.6637*05 

•7022+oS 

,1069*06 

•1369*o6 

.1921*06 

BUCKLING  CAPABILITY  HaTIO 

62.32 

29. ot 

21.89 

17.16 

16,86 

12.61 

strength  capability  BaTiO 

.66 

2.78 

4,l9 

5.9t 

7,57 

9,96 

* CANNISTER  properties  ♦ 

height  (IN) 

33,98 

38,36 

60.66 

43.01 

66.36 

66,93 

tJlAHETER  (TN) 

6,06 

12.29 

16.32 

16,37 

lfl.i>3 

20.33 

* WEIGHTS  (LB)  ♦ 

array 

172.6 

191.6 

206,0 

216,7 

231.1 

25]. 8 

boom 

6.3 

16.6 

20,0 

26,5 

31,6 

60.0 

CANNISTER 

6,9 

16.0 

21,7 

26.3 

34.3 

63.6 

tension  mechanism 

1.3 

1.8 

2.5 

3.2 

6.0 

5.8 

HAST  sleeve 

3.5 

6.7 

5.5 

6.0 

6.5 

7,3 

shaft 

1.0 

1.0 

l.l 

1.2 

1.5 

1.6 

header 

2.2 

2.3 

2.3. 

2.3 

2.6 

2.4 

drum  bearing 

1.5 

1.5 

1.6 

1.7 

1 .6 

1.9 

CENlfcR  SUPPORT 

5.S 

5,5 

5.6 

5.7 

5.6 

6.0 

DRUM  DEPLOY  ACTUATORS 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

SLIP  ring  assemble 

8.0 

6.0 

8,0 

8.0 

8.0 

8.0 

leading  edge  members 

l.R 

1.9 

i.a 

1.8 

1.8 

1.8 

DRUMS 

11,0 

10,7 

10.6 

io,s 

10,6 

in.l 

LATCHES 

.1 

.1 

.1 

.1 

• 1 

.1 

ORIGINAL  PAGE  IB 
OF  POOR  QUALITY 
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TYPE  GE  ROLLOUT 

POMER/WING  a 30.0  KW 

ARRAY 

WIDTH  ■ 0.90  H 

BLANKET  AREA  ■ 

.32233+06  IN»$0 

blanket  weight  a 

123.0  LB 

FREQUENCY 

DEPENDENT 

parameters 

*****  minimum  frequency  HZ  •♦♦♦• 

,012 

,026 

,034 

,043 

,050 

.060 

*«•*♦  torsional  frequency  HZ  ***** 

,013 

,026 

,034 

,043 

,050 

• 060 

*****  5EH0ING  FREQUENCY  HZ  ♦♦•*• 

,033 

,050 

,067 

,086 

,lo2 

.123 

* ARRAY  PROPERTIES  ♦ 

blanket  wiotm  (IN) 

73,7 

71,3 

70,6 

69,9 

69.5 

68,8 

ARRAY  length  (M) 

38. All 

39, SB 

39.96 

40.35 

40,64 

41,01 

aspect  ratio 

8,62, 

8.80 

8,88 

0,97 

9,03 

9.11 

ARRAY  HASS  (KG) 

78,9 

85,6 

90,1 

95.3 

99,7 

106.2 

ARRAY  kiETGHT  (LH) 

175.5 

188,4 

198,2 

209,6 

219,3 

333,5 

center  of  gravity  (IN) 

6)  3.7 

606,8 

600,8 

593.1 

587.1 

576.0 

r£NSIO^f  PER  BLANKET  (LB) 

.50 

2,50 

4. SO 

7,50 

10,50 

1‘5,50 

MOHtNT  OE  INERTIA  H 

,1123+09 

, 1229+09 

,1292+09 

.1362+09 

,1421+09 

•1504+09 

MOMENT  OF  inertia  J? 

,3258+00 

,3136+06 

,3066+06 

,3009+06 

,3967+06 

• 391!5+o6 

SPECIFIC  PO+ER  (KW/KO) 

.354 

,234 

,222 

.210 

,201 

,183 

SPECIFIC  HEIGHT  (K6/KH) 

3.9 

4,3 

4,5 

4,8 

5.0 

5,3 

blanket  - M4SI  CLEARANCE  (IN) 

12,8 

12.6 

12,6 

12.4 

12,4 

12.2 

* ROOM  properties  • 

OTAMETeR  (TN) 

6,09 

9,28 

1(».80 

13.42 

15.56 

15,02 

£ I { L *)•  I N»SQ) 

,33793+06 

. 17576+07 

, 32246+07 

,54767+07 

.77798+07 

,11695+00 

ROOT  spring  (LB-IN/RAO) 

,1022+05 

.3519+05 

.5547+05 

,0255+05 

.1074+06 

.1458+06 

buckling  capability  Ratio 

49,65 

23,01 

17.31 

13.76 

11.71 

9,73 

STRENGTH  CAPABILITY  RaTIO 

.71 

2.33 

3,53 

5.16 

6.40 

0.39 

* camnistfr  properties  ♦ 

HEIGHT  (IN) 

31.59 

35,45 

37.51 

39,30 

40*73 

42.69 

diameter  (IN) 

7.19 

10,95 

12,74 

14,66 

16,00 

17,72 

* WEIGHTS  (LP)  • 

ARRAY 

173. S 

168.4 

198,3 

209,6 

219.3 

333.5 

BOOM 

5,0 

11,5 

15.8 

30,5 

24,6 

30,4 

CAnNISTEP 

5,5 

12,7 

17,2 

23,8 

37,3 

33.3 

tension  mechanism 

1.2 

1.7 

3*3 

3.9 

3.6 

5.1 

Mast  sleeve 

2,8 

3,0 

4.3 

4,8 

5,1 

5.6 

shaft 

1.8 

l.i 

1.3 

1.4 

1 ,5 

1*8 

header 

3.8 

3,6 

2.7 

2,7 

2.8 

3,9 

DRUM  bearing 

l.S 

1,5 

1 ,6 

1*7 

1 .6 

1 .9 

center  support 

6,9 

6,0 

6.8 

6.7 

6.7 

6.7 

ORIIN  deploy  actuators 

1.3 

1.9 

1 ,3 

1 .3 

• 1.3 

6.0 

1.3 

SLIP  ring  assembly 

8,0 

6,0 

6.0 

8,0 

8.0 

LEADING  EDGE  MEMBERS 

2,2 

2.2 

2.3 

2.1 

2.1 

2.1 

DRUMS 

LATCHfs 

13.7 

.3 

12.5 

.3 

12.3 

.3 

12.2 

.3 

12.1 

.3 

12.0 

.3 
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ARijiv  Type  ge  rollout 

POWER/WING  9 20*0  KW 

array 

WIDTH  m S.OO  M 

blanket  area  ■ 

,22222+06  IN.SCJ 

blanket  weight  9 

122.0  LB 

FREOUENCy  dependent  PARAMETERS 


««*«*  frequency  H2 

.012 

,027 

,038 

.046 

,054 

.065 

*****  torsional  frequency  HZ 

*«««» 

,012 

,027 

,038 

.04i 

.054 

,085 

<«*«•  BENDING  frequency  HZ 

$**** 

,020 

,054 

,072 

.093 

,109 

,132 

* ARRAY  PROPERTIES  * 

HLANKET  wIOTm  <IN) 

82*e 

61,5 

80,8 

80*3 

79,7 

79.2 

ARRAY  length  (M) 

SB. 10 

34.65 

34,«)1 

35.19 

35.59 

35.85 

ASPECT  RATIO 

6.82 

6,93 

8.98 

7,04 

7,08 

7,13 

ARRAY  mass  (KG) 

79.2 

84,7 

88,3 

92.5 

96.1 

101.5 

ARRAY  WEIGHT  (Lfl) 

170. 2 

166,3 

194,3 

203.5 

211.5 

223.3 

CENTER  OF  gravity  (IN) 

554.3 

529.5 

524.3 

5l9.2 

514.5 

508,6 

TENSION  PER  blanket  (LB) 

.50 

2.50 

4.50 

7.50 

10,50 

15,50 

MU-ENT  OF  inertia  ll 

.8640+08 

,9305.06 

,9686.06 

*1013.09 

•1049+09 

,1100.09 

«OMFNT  OF  INFRTIA  1? 

. 4261. 00 

,4141.08 

,407T*o6 

.4013.08 

, 5968+06 

.3913+06 

SPECIFIC  power  (Kw/Kg) 

.255 

.238 

.228 

.218 

.2(18 

,197 

SPECIFIC  weight  (KG/Kw) 

4,0 

4.2 

4,4 

4.8 

4.8 

5.1 

blanket  . mast  clearance 

(INI 

12.9 

12,8 

12.7 

12.8 

12.5 

12,5 

* room  properties  ♦ 
diameter  (TN) 

5,58 

8,41 

9.S5 

11,24 

12.28 

13,58 

El  (LB-IN-SG) 

*26061.06 

,13465.07 

.24614*07 

,41886+07 

, 59004.07 

,88383.07 

ROOT  SPRING  (LB-IN/RAO) 

,8413.04 

,2882.05 

.4530+05 

,6723+05 

, 8727.05 

. 1182.08 

Hi'CKLiNG  capability  Ratio 

- 

41.57 

18,89 

14.42 

11.26 

9,57 

7,95 

STRENGTH  Capability  RaTio 

,62 

2,01 

3.14 

4,49 

5.86 

7,37 

* cannister  properties  ♦ 

height  (IN) 

29,25 

33.13 

34,63 

36,51 

37.90 

39,87 

diameter  (IN) 

6,58 

9,92 

11,83 

13,26 

14.47 

18,00 

♦ weights  (LB)  * 
array 

174.2 

'i88,3 

194,3 

203,5 

211*5 

223.3 

booh 

4,1 

9,4 

l2,6 

16.6 

19,8 

24.5 

cannister 

4.8 

10,5 

14.4 

•18,0 

22.4 

27,4 

tension  mechanism 

1.2 

1,8 

2.1 

2.7 

3.3 

4.8 

mast  sleeve 

2.4 

3,2 

3.8 

4.0 

4.2 

4,8 

shaft 

1.8 

1.7 

1.7 

1.7 

1.8 

2.2 

HE  aOER 

2.8 

2,8 

2.7 

2.8 

2.9 

3.1 

drum  hearing 

1,5 

1.5 

1 .8 

1.7 

1 .6 

1*9 

cfmer  support 

7.4 

7.3 

7,3 

7.2 

7,2 

7,2 

DRUM  deploy  actuators 

1,3 

1,3 

1.3 

1.3 

1,3 

1.3 

SLIP  ring  A5SEM0LV 

6.0 

8.0 

6.0 

6,0 

• 8,0 

8.0 

LEADING  EDGE  MEMBERS 

2.5 

2.5 

2*5 

2,5 

2.4 

2.4 

rRijHS 

14,4 

14,2 

14.1 

14,0 

13,9 

13.8 

LATCHES 

.3 

,3 

,3 

.5 

.3 

.3 

o 2 

if 

I? 

:1s 
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IRRAY  TYPE  GE  ROLLOUT 


ARRAY  WIDTH  « S.SO  H 


POWER/RINO  m 20>0  KW 
BLANKET  aria  « ,22222f0<>  1N*SQ  BLANKET  WEIGHT  m 122.0  LB 


. minimum  frequency  HZ  ♦♦♦♦♦ 
*»♦**  torsional  frequency  HZ  *•**• 
*****  bending  frequency  HZ  ♦♦**♦ 


♦ array  properties  ♦ 

RLANKFT  «IDTH  (IN) 

ARRAY  length  (M) 

aspect  ratio 
array  HASS  (KG) 

ARRAY  weight  (LB) 

CENTER  OF  gravity  (IN) 

TENSION  PER  blanket  (LB) 

mo*"Ent  of  inertia  IJ 
moment  of  inertia  I? 

SPECIFIC  POWER  (KW/KG) 
SPECIFIC  weight  (KG/KW) 

BIaNket  - mast  clearance  (IN) 


* ROOM  PROPERTIES  * 
diameter  (tN) 
ei  (LB-IN-SG) 

root  spring  (lh»in/rad) 
RUCKLING  capability  Ratio 
strength  capability  Ratio 


* CA^NlSTpR  properties  ♦ 
height  (IN) 
diameter  (IN) 


* weights  (LR)  ♦ 

ARRAY 

ROOM 

CamnisteR 
TENSION  mechanism 
hast  sleeve 
shaft 
header 

DRUM  bearing 
CENTER  SUPPORT 
OHIIH  DEPLOY  actuators 
slip  ring  assembly 

LEADING  EDGE  MEMBERS 
DRUMS 

latches 


FREGUENCY  DEPENDENT  PARAMETERS 


,013 

,02» 

,039 

,013 

,024 

,039 

,02b 

,0S7 

,076 

92.8 

91,5 

91,0 

30.02 

30,63 

31.03 

5,53 

5.60 

5.60 

79,6 

BO.O 

r7.5 

175.5 

185.7 

192.5 

«7t  .7 

066,2 

064,7 

.50 

2,50 

0,50 

,6e7af06 

.7316*06 

,7576*06 

,5055*06 

,5305*06 

,5236*06 

,251 

,237 

.229 

0,0 

«,2 

0,0 

12.9 

12,9 

12.0 

5.10 

7,73 

8,99 

20756*06 

,10660*07 

,1903«*i)7 

,7090+00 

.2019*05 

,3795*05 

35.30 

16.00 

12.00 

.55 

1 .76 

2,7! 

27,51 

31.12 

32.07 

6,06 

9,13 

10,61 

175,5 

165,7 

192,5 

3.0 

7.8 

10,7 

0.0 

9,0 

12.1 

1,1 

1.5 

2.0 

2.1 

2.7 

3,0 

2,3 

2.2 

2,2' 

2,6 

2.7 

2.7 

1,5 

1.5 

1,6 

6,0 

7,9 

7,9 

1.3 

1.3 

1.3 

6.0 

6.0 

6,0 

2.8 

2.6 

2.0 

16,1 

15.9 

15.8 

.3 

.3 

.3 

,049 

,056 

,069 

,009 

,058 

.069 

,096 

• 116 

.101 

90,4 

69.9 

89,0 

31,23 

31,36 

31.57 

5.68 

• 5,70 

5,70 

9l  .0 

90,0 

98,7 

200,3 

206,9 

217.1 

060,3 

056,7 

050,0 

7,50 

10.50 

15.50 

,7661*06 

.8101*08 

•6436*00 

.5166*06 

,5120*06 

,5062*06 

,220 

.213 

.2()3 

0,6 

0.7 

0,9 

12.7 

12.7 

12.6 

10.33 

n.26 

12.05 

.32818*07 

.06385*07 

.69309*07 

.5621*05 

,7286+oS 

.9807*05 

9.51 

8. 08 

6,69 

0,00 

5,06 

6.61 

30,23 

35.51 

37.15 

12,19 

13,29 

10,70 

200,3 

206i9 

> 

217.1 

13,7 

16.4 

20,1 

16,0 

19,0 

23.2 

2,5 

3.1 

4.3 

3,0 

3.6 

3.9 

2.1 

2.2 

2.0 

2.9 

3.0 

3.2 

1,7 

1 .8 

1*9 

7,8 

7.6 

7.8 

1.3 

1.3 

1.3 

8,0 

6,0 

6.0 

2.8 

2,8 

2,7 

15,7 

15.6 

15,5 

i s 

.3 

.3 
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TvP€  Ct  ROLLOUT 


poh^r/wing  » ao.o  Kw 


ARRAY  width  ■ A, 00  « 


blanket  area  • ,2?a22«-OA  IN>S(} 


BLANKET  weight  • i22,0  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


♦♦** * *»  Minimum  frequency  HZ  *****  ,0lR 

**♦»*  torsional  frequency  HZ  ,0lR 

BENDING  FREQUENCY  HZ  *****  ,027 


♦ ARRAY  properties  ♦ 

(JLANKET  mioTH  (IN)  102.B 

ARRAY  length  (m)  27,a6 

aspect  Ratio  a,5S 

ARRAY  HASS  (KG)  00,7 

ARRAY  weight  (LR)  177,S 

center  of  gravity  (IN)  020.8 

TENSION  per  blanket  (LB)  ,50 

moment  of  inertia  II  ,5609+06 

moment  of  INEHflA  1?  ,6786+06 

SPECIFIC  POWER  (KW/Kg)  ,2«e 

SPECIFIC  WEIGHT  (KG/KW)  0,0 

blanket  . mast  clearance  (IN)  12.9 

* boom  properties  ♦ 

Diameter  (tn)  a, so 

EI  (LB-IN-SfJ)  ,169)9*06 

root  spring  (lB«1N/RAD)  ,6o82+oa 

BUCKLING  capability  RaTIO  30,61 

strength  capability  ratio  ,50 


♦ CaNNISTfR  properties  • 

height  (IN)  25, sa 

diameter  (IN)  5,66 

* WEIGHTS  (LPT  • 

ARRAY  )77,S 

BOOH  ?,9 

CANMSTEfl  3.5 

TENSION  mechanism  1.1 

mast  sleeve  1.9 

shaft  2,8 

HEADER  2,6 

DRUM  bearing  1,5 

CENTER  SUPPORT  8,7 

drum  deploy  actuators  1,3 

SLIP  ring  assembly  6,0 

leading  edge  members  3,1 

DRUMS  17,8 

latches  ,3 


.031 

,oai 

,052 

.061 

,073 

,031 

,00) 

.052 

.061 

,073 

.060 

,080 

,ioa  • 

,122 

,1«8 

101.6 

101,1 

100,5 

100,1 

99,6 

27.77 

27.93 

28,08 

28,19' 

28.54 

4,63 

4.65 

4. 68 

4,70 

4,72 

84,6 

87,3 

9(»,3 

92,9 

97.1 

)86.2 

192,0 

198,7 

204,4 

213,6 

418.1 

415,4 

412.5 

409,7 

404,0 

2.50 

4.50 

7.50 

10,50 

15.50 

,5915+08 

,6096+06 

,6302+08 

,6470+08 

,6700+08 

,6627+p6 

,6554*06 

,6482+06 

,6431+06 

,6372+06 

.236 

.229 

.221 

,215 

.206 

0.2 

4.4 

4.5 

4,6 

a. 9 

12.9 

12.9 

12.8 

12.8 

12,8 

7.22 

8,39 

9,55 

10.41 

11.51 

86539+06 

,15748+07 

,26536+07 

,37451+07* 

,55855+07 

,2068+05 

,3241+05 

.4793*05 

•6206+05 

,8376+05 

13,94 

1 o.as 

8.14 

6,90 

5,7! 

1 .62 

2,47 

3,56 

4,5) 

5,9) 

29.24 

30.88 

32.52 

33,73 

35,27 

6,52 

9,69 

11,27 

12.29 

13.58 

186.2 

192,0 

198.7 

204.4 

215,6 

6.6 

8.9 

11,7 

13,9 

17.1 

7,9 

10,6 

13.7 

16.3 

19,9 

1.4 

1,9 

2.4 

2.9 

4,0 

2.4 

2.7 

2.9 

3.1 

3.4 

P,7 

2.7 

2.7 

2.7 

5.5 

2.7 

2,8 

2.9 

3.1 

3.3 

1.5 

1.6 

1.7 

1.8 

1.9 

8.6 

8.5 

8,5 

8,5 

8,4 

1.3 

1.3 

1.3 

1.3 

1.3 

8.0 

8,0 

6,0 

. 6,0 

6.0 

3.1 

5,1 

3.1 

3.1 

3,0 

17.6 

IT. 5 

17.4 

17.3 

17.3 

.3 

.3 

.3 

.3 

.3 

OO 


O 


ARRAY  WIDTH  * 6.50  M 


BtANKCT  WEIGHT  • US. 

parameters 


,063 

.056 

,063 

,056 

,086 

,106 

in.i 

U0.6 

S5.60 

25,52 

3,61 

3,93 

87. S 

90,2 

192.5 

196,6 

376,6 

37?, 3 

6,5n 

7,50 

.5026^08 

,5175+08 

,6035+06 

,7960+06 

,229 

,222 

6,6 

6,5 

12.9 

12,9 

7.86 

8,95 

13026+07 

,21912+07 

.2810+05 

.6152+05 

9,t8 

7,16 

2.25 

3,25 

29.31 

30,67 

9,28 

10.56 

192.5 

196.6 

7.6 

10,0 

9,6 

12,1 

1.6 

2,3 

2.6 

2.6 

3.3 

3,2 

2.B 

3.0 

1,6 

1.7 

9,3 

9,2 

1.3 

1.3 

8,0 

e.o 

3,6 

3,6 

l’,2 

19.1 

.3 

.3 

LB 


.066 

.077 

.066 

.077 

,128 

*156 

110*2 

109,7 

25,61 

25,72 

3.96 

3,96 

92.6 

96,3 

203,6 

211,9 

370.2 

385.0 

10,50 

15.50 

,5299+08 

,5676+08 

,7907+06 

,7667+06 

,216 

,208 

6,6 

6,8 

12.9 

12.8 

9.76 

10.78 

30B89+o7 

,66001+07 

.5371+05 

,7261+05 

6.06 

s.o'i 

6,12 

5,61 

32.02 

33.68 

11.51  . 

12,72 

203,6 

211.9 

11.9 

14.6 

16,6 

17.6 

2.7 

3.8 

2.8 

3,0 

3.3 

4,3 

3.2 

3.5 

1,8 

1 ,9 

9.2 

9.2 

1.3 

1.3 

6,0 

8,0 

5.6 

3.6 

19.1 

19,0 

.3 

,3 

E-153 


array 

type  ge 

ROILOUT 

POWeR/WINC  m 20, 

0 KW 

array 

width  ■ 

7,00  M 

blanket 

AREA  ■ 

.22222A06  1N.30 

blanket  weight  ■ 

122,0  LB 

FREOUENCV 

DEPENDENT 

PARAMETERS 

«*A  A* 

MINIHUM 

FHEOUENCY 

HZ 

*♦»** 

,0l  S 

,033 

,000 

.057 

,067 

.080 

AAAA* 

TORSrONAC 

freouencv 

HZ 

*»««A 

,«15 

,0  33 

,o«o 

.057 

,067 

.080 

^«A«« 

BENDING 

FPEOUENcy 

HZ 

A A**A 

,0J0 

,066 

,088 

.110 

.130 

.163 

♦ iRRAY  PROPERTIES  ♦ 


blanket  width  fiN) 

T22.7 

121,6 

121,1 

120,6 

120.3 

119,0 

ARRAY  length  (M) 

23.00 

23.20 

23.30 

25.39 

23,06 

23.56 

aspect  ratio 

3.29 

3.31 

3.33 

3,30 

3,35 

3.37 

array  mass  (KG) 

62,0 

B6.0 

86.1 

90.0 

92.5 

96.2 

array  weight  (LB) 

T82.5 

189.2 

193.8 

199,0 

203.5 

211.6 

center  op  gravity  (IN) 

303.3 

301.9 

300.3 

338.6 

356,9 

332.1 

TENSION  PER  BLANKET  (LB) 

.50 

2.50 

0,50 

7,50 

10.50 

15,50 

moment  of  inertia  It 

,3958+«e 

,0120406 

.0224*08 

,0339*08 

.0035*08 

.0571+08 

moment  of  inertia  j? 

,9937*d6 

,9760*06 

,9680*06 

,9601*06 

,9507*06 

,9065*06 

SPECIFIC  power  («w/KG) 

,2«1 

.233 

,227 

.221 

,216 

.206 

SPECIFIC  weight  (KG/kw) 

0.1 

0.3 

0.0 

0.5 

0.6 

0*8 

blanket  - mast  clearance  (IN) 

13.0 

13,0 

13.0 

12.9 

12.9 

12.9 

♦ ROOM  properties  ♦ 

diameter  MN) 

0.2tt 

6,37 

7,00 

6.02 

9.18 

10.10 

ei  (I.B-IN-SR) 

.11872+D6 

,603BB*(i6 

.10960+07 

,18017+07 

.25901+07 

,38589+07 

ROOT  SPRING  fLB»lN/R4D) 

,0663«04 

,1579+05 

,2069+05 

.3605*05 

.0712*05 

,6307+05 

RUCKLING  capability  HaTJO 

20,09 

10,67 

B.l3 

6.33 

5.36 

0,03 

strength  capability  ratio 

.01 

1,30 

2>05 

2.97 

3.77 

0,96 

» cannistfp  properties  • 

height  (IN) 

23.05 

26,57 

26.  o8 

29,58 

30.66 

32.09 

diameter  (IN) 

5,01 

7.52 

8,73 

9,90 

10.83 

11.96 

• weights  (L«)  * 

ARRAY 

182,5 

J89.2 

193,8 

199,0 

203.5 

211.6 

ROOM 

2.2 

0.9 

6.7 

8,7 

10.3 

12,6 

CANNIsTER 

2.7 

6.2 

0.0 

10.8 

12.6 

15,7 

tension  mechanism 

1,0 

1.3 

1.8 

2.2 

2.6 

3.6 

hast  SLEFVE 

1.5 

U9 

2.1 

2.3 

2.5 

2*7 

shaft 

0.0 

0,0 

3,9 

3.9 

0,0 

5.3 

HEADER 

2.6 

2 « 7 

2.9^ 

3.1 

3.3 

3,7 

DRUM  BEARING 

1,5 

1.5 

1.6 

1.7 

1.8 

1.9 

cfnter  support 

10.3 

10,2 

10,1 

10.1 

10.0 

lo.o 

drum  deploy  actuators 

1.3 

1 .5 

1.1 

1.3 

1.3 

1.3 

SLIP  ring  assembly 

n.o 

8,0 

6.0 

6,0 

8,0 

8.(1 

leading  edge  members 

3.6 

5.7 

3,7 

3.7 

3.7 

3.7 

DRUMS 

21.2 

21,0 

20.9 

20.8 

20.8 

20,7 

t.  ATCHES 

.3 

.3 

.3 

.3 

.3 

.3 

ORIGINAL  PAGE 
OF  POOR  QUALI' 
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ARRAY  tyre  G£  rollout 


ARRAY  WIDTH  m 3,00  « 


POWER/WING  ■ 25,0  KW 
BLANKET  AREA  « ,27778^06  IN>SQ  BLANKET  WEIGHT  « 152.5  LB 


FREQUENCY  DEPENDENT  PARAMETERB 


minimum  frequency  HZ 

,010 

.017 

,026 

,035 

,041 

,050 

torsional  frequency  HZ 

.010 

.017 

.026 

,033 

,041 

,050 

**♦•*  PFIIOING  FHEOUEMCY  HZ  ♦♦*** 

,019 

.033 

,051 

.069 

• 083 

,lo2 

• array  properties  * 

blanket  width  (IN) 

S2.3 

81.3 

80,4 

79,5 

78,9 

78,2 

ARRAY  LENCTH  (M) 

R2.86 

43.38 

43.90 

44.36 

44,70 

45, U 

aspect  PATtO 

8.57 

8.68 

8,76 

6,87 

8,94 

9*02 

ARRAY  MASS  (KG) 

95.6 

too.  1 

106,1 

U2.6 

117.9 

125,3 

ARRAY  WEIGHT  (LS) 

210.3 

220.3 

233.4 

247,6 

259,4 

275,8 

center  of  gravity  (IN) 

686.6 

680,7 

677,9 

670.1 

661  ,9 

652.8 

TfOSlON  PEP  blanket  (L«) 

,50 

1,50 

3.50 

6,50 

9.50 

14,50 

moment  of  inertia  11 

,1679*09 

,1769+09 

,1078+09 

,1991+09 

.2076+09 

,2198+09 

MUM£NT  OF  inertia  J? 

.5152*06 

.5025+06 

.4904+06 

,4800+06 

,4730+06 

,4645+06 

specific  power  (KW/KG) 

.261 

,250 

.236 

,222 

,212 

,199 

SPECIFIC  WEIGHT  (KG/KW) 

3,8 

4.0 

4.2 

4.3 

4.7 

5.0 

blanket  . Mast  clearance  (IN) 

12.6 

12.7 

12.6 

12.5 

12.4 

12.3 

* BOOM  PROPERTIES  ♦ 
diameter  (IN) 

6,56 

8,75 

10.88 

12.76 

l4,2o‘ 

15, 85 

ei  (LR-IN-SQ) 

.41209+06 

,12663+07 

,50263+07 

,57406+07 

.85155+07 

•13239+08 

ROOT  SPRING  tLB»TN/RAO) 

, 1 166+o5 

.2752+05 

.5269+05 

.6550+03 

.1149+06 

■ 1600  + 06 

buckling  capability  Ratio 

57,47 

34.11 

22.60 

16,76 

14.18 

11«58 

strength  capability  Ratio 

.65 

1.48 

2.72 

4,19 

5,57 

7,40 

F CaNMSTeR  properties  • 

height  (IN) 

33.27 

35,70 

38.51 

41  .00 

42,37 

44,54 

diameter  (IN) 

7.74 

10.32 

12,83 

15.06 

16.73 

18,70 

* WEIGHTS  (LB)  F 

ARRAY 

210.3 

220,3 

233.4 

247,6 

259.4 

275.8 

ROOM 

5.9 

10.3 

16,0 

22.3 

27,0 

53,9 

cannister 

6.3 

11,3 

17,4 

24,0 

29,7 

37,0 

TENSION  MECHANISM 

1.5 

1.5 

2.1 

2.9 

3.8 

5,2 

MAST  sleeve 

3.2 

3,9 

4,7 

5,3 

5.8 

6,4 

SHaF  t 

2.2 

2.1 

2.1 

2,d 

2.0 

2,1 

header 

2.6 

2.6 

2.7 

2.8 

2.9 

3.0 

DRUM  HEARING 

1.5 

1,5 

) .6 

1.7 

1.7 

1.9 

CENTER  SUPPORT 

7.9 

7,8 

7,7 

7.7 

7.6 

7.6 

DRUM  deploy  actuators 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

SLIP  ring  assembly 

6,5 

8,5 

8.5 

8,5 

8.5 

8.5 

leading  edge  members 

P.5 

2.5 

2.5 

2.4 

2.4 

2.4 

f'ROMS 

14.4 

1«,3 

14,1 

13,9 

13. a 

13.7 

LATCHES 

.3 

.3 

.3 

.3 

.3 

.3 
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4«RaV  type  ge  rollout 


P0«IER/WING  ■ 25,0  KW 


array  width  ■ 5.50  M 


blanket  area  ■ ,27778406  IN»SQ 


blanket  WEIBHT  ■ 152,5  LB 


ERfOUENCY  dependent  PARAMETERS 


«««««  minimum  FREQUENCY  HZ 

,oti 

,018 

.027 

,03.7 

,044 

.054 

.011 

.018 

,027 

,037 

,044 

.054 

*«♦«*  BENDING  FREQUENCY  HZ 

,021 

.035 

,054 

,073 

,086 

.109 

* array  properties  ♦ 

BLANKET  width  (IN) 

92,3 

91.4 

90,5 

09,7 

69.2 

88. 5 

ARRAY  length  (H) 

36,20 

36,59 

36,97 

39,32 

19,56 

39,87 

aspect  ratio 

6.95 

7,02 

7.fl9 

7.15 

7.19 

7,25 

ARRAY  mass  (KG) 

96.0 

99,8 

104,8 

110,2 

114.6 

120.8 

ARRAY  .HETGHT  (LB) 

2U.3 

219.6 

230.5 

242.4 

252.2 

265,9 

CEMER  OF  GRAVITY  (IN) 

606,4 

605.9 

600,8 

594.0 

588.5 

581.3 

TENSION  PER  blanket  (LB) 

.50 

1,50 

3.50 

6,50 

9.50 

14.50 

MOMENT  OF  inertia  1) 

.1330409 

.139141)9 

.1461+09 

,1534+09 

,1592409 

,1672+09 

moment  of  inertia  12 

.6559406 

,6424406 

.6294+06 

,61 63+06 

.6108406 

.6018+06 

SPeriFIC  POWER  (KW/KG) 

.260 

.250 

,239 

.227 

.216 

.207 

SPECIFIC  HEIGHT  (KS/Kw) 

3,8 

4.0 

4,2 

4.4 

4,6 

4,6 

BLANKET  « HAST  CLEARANCE  (IN) 

12.9 

12.8 

12.7 

12.7 

12.6 

12.6 

♦ BOOM  PROPERTIES  ♦ 

DIAMETER  (IN) 

6.o5 

6.00 

10. ol 

11.74 

12.95 

14,45 

El  CLB-IN-SQ) 

.32740406 

.10021+07 

,23854+07 

,45089+07 

,66717+07 

.10540+06 

ROOT  SPRING  (1,9-IN/RAO) 

.997B40R 

.2309+05 

.4425+05 

,7133+05 

.9570+05 

.1329+06 

hmckling  capability  Ratio 

40,87 

26.50 

19. tS 

14.17 

11.80 

9.62 

strength  Capability  ratiq 

.50 

1,29 

2*43 

3.76 

4.89 

6.52 

• cannister  properties  ♦ 

height  (IN) 

31.15 

35.76 

35.96 

38,25 

39,83 

41.83 

s § 

diameter  (IN) 

7.13 

9,44 

11.81 

13,85 

15.28 

17,05 

* weights  (LB)  ♦ 

pi  1^1 

ARRAY 

211.3 

219,6 

230.5 

242,4 

252.2 

265.9 

BOOH 

4.9 

6.6 

13.2 

18.4 

22.5 

26.2 

CANNISTER 

5.4 

9.5 

14,8 

20,4 

24,8 

3(1,9 

TENSION  mechanism 

1.2 

1.4 

1,9 

2.7 

3.5 

4,7 

mast  sleeve 

2.8 

3.4 

4.0 

4,5 

4*8 

5.5 

shaft 

2,7 

2.7 

2.6 

2,6 

2.5 

HEADER 

2,9 

2,6 

2,7 

2.8 

2.9 

3.1 

DRUM  BEARING 

1,5 

1.5 

1.6 

1.7 

1.7 

1.9 

CENTER  SUPPORT 

6.6 

6,5 

6,4 

6,4 

6.3 

6*3 

DRUM  deploy  ACTUATORS 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

SLIP  RING  assembly 

8.5 

6,5 

6,5 

6.5 

6.5 

6,5 

leading  edge  members 

2.6 

2.8 

2.6 

2.7 

2.7 

2.7 

DRUMS 

16,1 

16,0 

I'i.fl 

15,7 

15,6 

15,5 

LATCHES 

.3 

.3 

.3 

.3 

.} 

.3 
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4RB4Y  TYPE  GE  ROLLOUT 


poweP/tYiNo  as.o  kw 


ARRAY  WtOTH  « 6*00  H 


BLANKET  AREA  ■ .27776+06  IN>SQ  BLANKET  WEIGHT  ■ 152,5  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


^***«  MINIMUM  FREQUENCY  HZ 

*•«*« 

.Oil 

.019 

,029 

,039 

,097 

,057 

*****  torsional  FREQUENCY  HZ 

+*«*« 

,on 

.019 

.029 

,039 

,097 

.057 

♦**♦*  BENDING  FREQUENCY  HZ 

***** 

,022 

,037 

,057 

.077 

,093 

.119 

* array  PROPERTIES  • 

Blanket  mjdtm  tin) 

102, « 

lol.s 

100,7 

99.9 

99,9 

98,8 

ARRAY  length  (M) 

lU.OS 

19,75 

35.09 

35.30 

35,99 

35,71 

A50ECT  RATtO 

5,7« 

5.79 

5.69 

5,66 

• 5,91 

5.95 

ARRAY  mass  CKG) 

96,8 

100,0 

lo«,2 

106.9 

112.7 

118.0 

ARRAY  WEIGHT  (LB) 

212.9 

220,0 

229,3 

259.5 

297,9 

259.6 

center  of  gravity  (|N) 

S«3.? 

591.9 

537,0 

532.1 

527,8 

521,9 

tension  pE»  blanket  (LB) 

.50 

1,50 

3,50 

6,50 

9, So 

19.50 

MO'iENT  OF  tnertia  h 

*09 

,1123+09 

,1172*09 

,1222+09 

,1262+09 

,1316+09 

ho-^ENT  op  inertia  I? 

.8155406 

,8013406 

,7876+06 

,7760406 

,7681+06 

,7567+06 

SPECIPIC  POWER  (KW/Kg) 

.256 

,250 

,290 

,230 

,222 

,212 

SPECIFIC  HEIGHT  (KG/KW) 

3.9 

9,0 

9.2 

9,9 

9.5 

9,7 

blanket  « mast  clearance 

(IN) 

12.9 

12.9 

12.6 

12,7 

12.7 

12.7 

♦ BOOM  properties  ♦ 

OIAMETER  flN) 

5,61 

7.91 

9,27 

10,66 

11.97 

13,35 

El  (LR-tN-Sm 

,26637406 

,61276406 

.19265+07 

,36399+07 

.53676+07 

,82987+07 

HOOT  spring  (IB-IN/RAO) 

,6508409 

,1973405 

.3773*05 

,6069+ob 

, 8130+05 

.1127+06 

BUCKLING  capability  RaTiO 

92,01 

29.96 

16,91 

12.13 

10.09 

6.22 

strength  capability  RATIO 

.51 

1.19 

2.16 

3.36 

9.19 

5.87 

♦ CANNlSTgR  properties  * 

height  (IN) 

29.53 

31,96 

33.99 

36.12 

37.60 

39,95 

diameter  (IN) 

6.61 

8,79 

to. 99 

12,82 

19.13 

15.73 

♦ WEIGHTS  (LB)  ♦ 

ARRAY 

212.9 

220.0 

229,3 

239,5 

297.9 

259.6 

BOOM 

9.2 

7.9 

11.2 

15.5 

19,0 

23.8 

CANNI8TER 

9.7 

8.2 

12,8 

17,5 

21,3 

26,5 

TENSION  mechanism 

1.2 

1.3 

1.8 

2.5 

3.3 

9.U 

MAST  sleeve 

2.5 

2.9 

3.9 

3.9 

9.2 

9.6 

shaft 

3.9 

3.3 

3,3. 

3.2 

3.2 

3.2 

header 

2,6 

2.6 

2.T 

2,9 

3,0 

3,3 

DRUM  REARING 

1.5 

1.5 

1.6 

1.7 

1.7 

1.9 

cfnTer  support 

9,9 

9.3 

9.3 

9,2 

9.1 

9.1 

DRUM  DEPLOY  ACTUATORS 

1 .3 

1.3 

1.3 

1 .3 

1.5 

1.3 

SLIP  RING  assembly 

a. 5 

8.5 

8,5 

8.5 

8.5 

8,5 

LUOING  EDGE  members 

3.1 

3.1 

3.1 

3.1 

3.0 

3.0 

OhuhS 

IT. 8 

»T.T 

IT. 5 

17," 

17,3 

17,2 

latches 

.3 

.3 

.3 

.3 

.3 

,3 
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*BP*¥  TYPE  CE  POLLOUT 


power/ming  ■ aSiO  kw 


ARRAY  WIDTH  ■ 6.90  M 


BtAHKET  AREA  ■ ,27778+06  IN-8Q  BLANKET  WEIGHT  ■ 152,5  LB 


frequency  dependent  parameters 


HTNI“UM 

FREQUENCY 

HZ 

**««+ 

,012 

,020 

,o?o 

,0«J 

,0«9 

,060 

* + *«« 

torsional 

FREQUENCY 

HZ 

»«*•  + 

.012 

.020 

.030 

.0«l  . 

,0«9 

.060 

*«*»* 

pending 

FREQUENCY 

HZ 

***** 

,023 

.039 

,059 

.061 

.097 

,120 

• array  properties  ♦ 


blanket  width  IIN) 

112.9 

111,6 

110,8 

110. 1 

109,6 

109,0 

ARRAY  length  (M) 

31.39 

31.62 

31,05 

32.05 

32.20 

32.37 

aspect  RaTtD 

9,83 

9.86 

9,90 

9,93 

9.95 

9.98 

ARRAY  MASS  IKG) 

97,8 

100,6 

109.3 

108,3 

111.6 

116.3 

ARRAY  WEIGHT  (LB) 

215,1 

221.2 

229,9 

238.2 

295.5 

255.9 

center  of  gravity  UN) 

9«9,2 

987,8 

969,8 

981,1 

977,7 

972,1 

tension  per  «LANKET  (LRJ 

.50 

1.50 

3.50 

6, So 

9,50 

19.50 

HOMfNT  OF  inertia  Ii 

»89Bl+n6 

.9280+08 

.9639+06 

,1000+09 

,1029+09 

,1067+09 

hO“FNT  of  inertia  12 

,9937+06 

,9767+06 

.9699+06 

,9521+06 

.9939+06 

.9391+06 

SPECIFIC  POWER  (Kw/Kg) 

,256 

.299 

.290 

.231 

.229 

.215 

specific  weight  (KG/Kh) 

3.9 

9,0 

9,2 

9.3 

9,5 

9.7 

blanket  - mast  clearance  UN) 

12.9 

12.9 

12.9 

12.8 

12.8 

12.7 

* BOOM  properties  * 

diameter  UN) 

5.26 

6.95 

8,62 

lo.io 

11,13 

12.51 

El  CLR-IN.SQ) 

.22111+06 

,673o5+06 

.15932+07 

.29967+07 

,90189+o7* 

.68191407 

root  spring  (LB-IN/RAU) 

,7«33+09 

,1713+dS 

,5269+nS 

,5251+05 

,7026+05 

,9728+05 

buckling  capability  Ratio 

37, 0« 

21.59 

19.20 

10.99 

8,72 

7,21 

STRENGTH  CAPABILITY  RaTIO 

,96 

1.09 

1.93 

3.01 

3.93 

5,91 

♦ C4NN15TER  properties  * 

HEIGHT  UN) 

27,91 

30.21 

32.98 

39,99 

35.90 

37.29 

diameter  (IN) 

6.21 

8,20 

10.18 

11.92 

13,13 

19.76 

• WFIGHTS  <LP)  ♦ 

APRAV 

215,1 

221.2 

229,9 

238.2 

295,5 

255,9 

BOOH 

5.6 

6.3 

9.7 

15.5 

16,9 

20.2 

cannister 

9,1 

7.2 

H.l 

15,3 

16.5 

23.3 

tension  mechanism 

1.1 

1.3 

1.7 

2.9 

3.1 

9.1 

mast  sleeve 

2.2 

2.6 

3,0 

3,9 

5.7 

9.0 

shaft 

9.1 

9.0 

9,0 

3,9 

3.9 

9,0 

header 

2.8 

2.8 

2.8 

3,0 

3,1 

3,9 

DRUM  bearing 

1,5 

1.5 

1.6 

1,7 

1 .7 

1.9 

CENTER  SUPPORT 

10.3 

10.2 

10.2 

10. t 

10,0 

10.0 

DRUM  DEPLOY  actuators 

1.5 

1.3 

1.3 

1.3 

1.3 

1 *3 

SLIP  RING  assembly 

6.5 

6.5 

6,5 

6*5 

. 8.5 

8.5 

leading  edge  members 

3,9 

3.9 

3.9 

3.9 

3.9 

3.3 

DRUMS 

19.5 

19.9 

19,2 

19.1 

19,0 

18,9 

LATCHES 

.3 

.3 

.3 

.3 

.5 

.3 
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ARRAY  TYPE  GE  ROLLOUT  POrtER/WlNC  ■ 2S.0  KW  ARRAY  WIDTH  ■ 7.00  M 

blanket  area  ■ ,27770+06  IN.8Q  BLANKET  WEIGHT  » $52,5  LB 


««,,«  minimum  frequency  HZ 

freouency 

.012 

dependent 

,02t 

parameters 

,032 

,045 

,051 

.065 

««*«*  torsional  pREOLIENCy  H2 

,012 

.021 

,032 

.043 

,05l 

,063 

+♦♦♦+  BENDING  FHEOUENcY  HZ 

,02<1 

*041 

,062 

,004 

.102 

.126 

* array  properties  * 

BLANKET  MIUTH  (IM) 

122, « 

121  .6 

120,0 

120.2 

119,7 

119,1 

ARRAY  length  fM) 

20.03 

29,02 

29,20 

29.36 

29.47 

29,61 

aspect  patio 

a.i2 

4.15 

4,17 

4,19 

4.21 

4.23 

ARRAY  MASS  (KG) 

99.0 

101.4 

lo4,7 

l06,2 

1H.2 

115.5 

ARRAY  weight  (LB) 

217.7 

223.1 

230.3 

230.1 

244.6 

254,0 

center  op  gravity  (IN) 

«U3.7 

442,7 

440.4 

437,5 

434,9 

430,0 

TE  jSION  PfcH  blanket  (LB) 

.BO 

1.50 

3.50 

6, So 

9,50 

14,50 

moment  of  inertia  11 

,75B7*oa 

,7009+08 

.0072+00 

,8345+00 

.8562+00 

,BBfa2+06 

MOMENT  OF  inertia  I? 

,n9lA07 

,1176*07 

.1161+A7 

,1148+07 

.1139*07 

,1129+07 

SPECIFIC  PO-iE«  (KW/KG) 

.?S3 

.24B 

.239 

.231 

.225 

,217 

SPECIFIC  WFIGHT  (KQ/Kw) 

u.ft 

4,1 

4.2 

4.3 

4,4 

4.6 

W BLANKET  - mast  clearance  (IN) 

13.0 

12.9 

12.9 

12.9 

12.9 

12.0 

♦ porjM  properties  ♦ 


diameter  (IN) 

4.96 

6,55 

e.i2 

9, SI 

10,47 

11.67 

tl  (LH-tN.SG) 

,18652+06 

,56660+06 

,13389+07 

,25141+07 

.37029+07 

.57059+07 

ROOT  SPRING  rL0«IN/RAO) 

.6543*04 

• 1506*05 

.2069+05 

.4603+05 

.6154+nS 

,6511+05 

BUCKLING  CAPABILITY  RaTIO 

32.90 

19,12 

12,59 

9,39 

7,73 

6.26 

STRENGTH  Capability  ratio 

.42 

.95 

1.77 

2.76 

3.61 

4,05 

* CaNNISTeR  properties  * 

HEIGHT  (INI 

26,60 

28.79 

30.96 

32,07 

34.20 

35.65 

diameter  (IN) 

5,85 

7.73 

9,56 

11.22 

12.36 

13.77 

Y WEIGHTS  (LB)  ♦ 

ARRAY 

217.7 

223.1 

230.3 

230.1 

244.6 

254,0 

ROOM 

3.1 

5.5 

0.5 

11.7 

14.2 

17.7 

CANNISTER 

3.7 

6,4 

9,9 

13.6 

16,5 

2.0,5 

TENSION  mechanism 

1.1 

1.2 

1.7 

2.3 

3.0 

3.9 

MAST  SLiEVE 

2.0 

2.3 

2,7 

3.0 

3.3 

3.5 

shaft 

4,9 

4.8 

4.7 

4.7 

4.6 

5.0 

HEADER 

2.4 

2.7 

2.0 

3,0 

3,3 

3,6 

DRUM  bearing 

1,5 

1,5 

1.0 

1.7 

1.7 

1.9 

CENTER  SUPPORT 

11.3 

11,2 

1 1 .2 

11.1 

11.0 

11,0 

ORuM  OEPLOY  actuators 

1.3 

1,3 

1.3 

1.3 

1.3 

1 .3 

SLIP  ring  assembly 

0.5 

0.5 

0.5 

6.5 

0.5 

6.5 

lpaoing  edge  members 

3.7 

3.7 

3,7 

3.7 

3.7 

3.6 

OmUmS 

21.2 

21.1 

20,9 

20,6 

20,0 

2Q.7 

LATCHES 

.3 

.3 

.3 

.3 

.3 

.3 

*«BiV  TYPE  Ct  ROLLOUT 

P0»^ER/PING  ■ 25,0  KW 

ARRAY 

HIOTH  m 7. So  M 

blanket  ape*  ■ 

,2777Bf06  IN-SQ 

BLANKET  HEIGHT  a 

IS2.5  LB 

FREQUENCY 

dependent 

parameters 

««*•«  MINIMUM  PPEOUENCV  HZ 

***** 

,013 

,022 

.033 

,085 

.053 

,065 

**«(*  torsional  frequency  HZ 

***** 

.013 

.022 

,033 

,085 

,053 

.065 

BENOING  frequency  HZ 

***** 

,025 

.082 

,065 

*086 

.106 

.131 

• array  PflnPERTIFS  ♦ 

BLANKET  HTOTH  (IN) 

132. R 

131.6 

130,6 

130.2 

129,8 

129.2 

ARPAY  LfNGTH  (M) 

2B.55 

26,62 

26.96 

27,10 

27.19 

27.30 

aspect  ratio 

3.sa 

3.5B 

3.60 

3.61 

3.63 

3.68 

ARRAY  MASS  (KG) 

100,“ 

102,5 

105,8 

i08,6 

. 111.3 

llS.3 

A«RAY  RflGHT  (LH) 

221.0 

225,6 

232,0 

239,0 

288,9 

253.6 

center  of  gravity  (IN) 

802.9 

808.3 

802,6 

800,8 

390,3 

398.7 

TENSION  PfR  blanket  (L8) 

,50 

1,50 

5.50 

6.50 

9,50 

18.50 

MOMeNT  OF  INERTIA  It 

,68«9+o8 

,6678+08 

,6877+08 

,7009+08 

• 7258  + 0 6 

,7895+08 

MOMENT  OF  INERTIA  I? 

,1822*07 

,1392+07 

,1376+07 

.1363+07 

.1358+07 

.1388+07 

SPECIE  IC  PO''EW  (Kw/Kg) 

.289 

,288 

,237 

.230 

.225 

.217 

SPECIFIC  WEIGHT  (KG/Kw) 

8.0 

8.1 

8.2 

8.3 

«.s 

0.6 

BLANKET  « Hast  clearance 

(IN) 

12.8 

13.0 

13,0 

13.0 

12.9 

12.9 

w 

t-*  ♦ BOOK  PROPet^TIES  ♦ 


is  DIAMETER  (IN) 

8,68 

6,19 

7.67 

8,96 

9,89 

11.01 

El  (LB-tN-SQ) 

. 15815  + 06 

•88398+06 

.H819+Q7 

,21818+07 

.31511+07 

,88503+07 

ROOT  SPRING  (LB-IN/RAO) 

,5781+08 

,1338+05 

,2546*05 

,8081+05 

•5852+nS 

.7538+05 

BUCKLING  capability  Ratio 

29.29 

17.00 

1 1 ,28 

8,29 

6.86 

S.59 

strength  capability  ratio 

. 

.39 

,67 

1,62 

2,53 

3.32 

8.86 

* CANNISTpR  properties  * 

height  (IN) 

25,88 

27,68 

29,72 

31,56 

32*84 

38.82 

diameter  (IN) 

5.52 

7.30 

9,05 

10.59 

11.67 

13,00 

♦ wUGHTS  (LB)  ♦ 

2 2 

ARRAY 

221.0 

225,6 

232.0 

239.0 

288.9 

253.6 

BOOM 

2.7 

8.8 

7,5 

10.3 

12.5 

15.6 

O 

CannisTER 

3.3 

5.8 

8.9 

12.2 

18,8 

18,3 

O B 

TENSION  MtCHANISH 

1.1 

1,2 

1 .6 

2.2 

2.6 

3.7 

§ > 

MAST  sleeve 

1,8 

2,1 

2.8 

2,7 

2.9 

3.2 

^ tr 

shaft 

5.0 

5.7 

5,6 

5,5 

5.5 

6.1 

2 HO 

header 

2.6 

2.7 

2.’ 

3.1 

3.8 

3.8 

DRUM  bearing 

1.5 

1.5 

1,6 

1.7 

1.7 

1.9 

CENTER  SUPPORT 

12. S 

12,3 

12.3 

12,2 

12.1 

12.1 

s ^ 

DRUM  deploy  actuators 

1.3 

1.3 

1.3 

1.3 

t.3 

1.3 

SI  IP  RING  assembly 

6.5 

6.5 

8,5 

6.5 

8.5 

6.5 

CO 

leaoing  edge  members 

8.1 

8,0 

8,0 

8.0 

8.0 

8.0 

DRUMS 

23,0 

22,8 

22,6 

22,5 

22,5 

22,8 

latches 

.3 

.3 

.3 

,3 

.3 

.3 
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ARRAr  TYPE  CP  ROLLOUT 


POWER/Wt'^6  • 25.0  KM 


ARRAY  WIDTH  N 8.00  M 


BLANKET  area  « ,27778t06  IN-80  BLANKET  WEIGHT  * 152,5  LB 


MINIMUM  PHEOUfcNCV  XZ  ***** 
*A*K*  torsional  FRFOIJENCV  HZ  ***** 
*****  SENDING  FREOUENCV  HZ  ***** 


* array  propfrtifs  * 

ttlANKET  wIOTw  (IN) 

ARRAY  LE'-CTH  (H) 

ASPtCT  RATIO 
ARRAY  MASS  (KG) 

ARRAY  WEIGHT  (LS) 

CENTER  OP  gravity  (JN) 

TpNSInN  PtP  HLaNKeT  (Lfi) 

HOHfcNT  OF  inertia  11 
moment  of  INFHTIA  I? 

SPfrlFlC  POHER  <WH/Kf,) 
SPECIFIC  weight  (KG/Kw) 
blanket  • maST  CLFaRanCE  (IN) 


♦ room  PROPERTIES  * 
diameter  (IN) 

El  (LB-IN-Sm 
ROOT  SPRING  (L9-TN/RA0) 
BUCKLING  CAPA0ILITV  HaTIO 
STRENGTH  CAPABILITY  RATIO 


♦ cannistfr  properties  ♦ 

height  (IN) 

DIAMETER  (TN7 


♦ weights  (LB)  * 

ARRAY 

BOOM 

cannister 
Tension  mechanism 
mast  sleeve 
shaft 
header 

DRUM  BEARING 
center  support 
DR'IM  deploy  actuators 
SLIP  ring  assembly 
I EaOIng  edge  members 
nwiiMS 

latches 


frequency  dependent  parameters 


,013 

,023 

,05« 

,013 

.023 

.034 

.025 

,004 

,047 

141.7 

141,7 

141,7 

?«,89 

24.89 

24,89 

3,11 

3,11 

3.11 

lol.s 

103*9 

104.6 

224.0 

220,5 

234.5 

37?. 9 

370.2 

366,7 

.50 

1.50 

l.So 

, 5401*06 

,5757*08 

,5858+08 

,1634*07 

,1634*07 

,1635*07 

.244 

.241 

,235 

4.1 

4.2 

4.3 

13.5 

12.6 

12,1 

4,49 

5,9) 

7.31 

13900+06 

,41699+06 

,97297+06 

,5248+04 

.1196+05 

,2258*05 

26,99 

15.58 

10,20 

.36 

.82 

1.52 

24.39 

26.31 

28.19 

5,30 

6,98 

8,62 

224,0 

228.5 

234.5 

2.4 

4.2 

6.5 

3,1 

5,3 

8,1 

1.1 

1,2 

1 .6 

1.7 

2,0 

2.2 

6.4 

6,6 

6.6 

?,t> 

2.7 

2.9 

1.5 

1 .5 

1.6 

13.6 

13,6 

13,6 

1.3 

1.3 

1,3 

8,5 

8.5 

8,5 

4.3 

4.3 

".3 

24.5 

24.5 

24.5 

.3 

,3 

.3 

,046 

,055 

,068 

.046 

,055 

,068 

.091 

,110 

.136 

140.2 

139,8 

1159,3 

25,16 

25.24 

25,33 

3,14 

5,l5 

3.17 

109.4 

111.8 

115.6 

240,6 

245.9 

254.4 

367.9 

366.3 

362.8 

6,5(1 

9,50 

14,50 

,6102+08 

,6237+06 

,6428+08 

,1599*07 

,1590+07 

•1579*07 

.229 

.224 

• 216 

4.4 

4.5 

4.6 

13.0 

13.0 

U.O 

8,58 

9.45* 

10,52 

18463+07 

.27148+07 

,41748+07 

.3651*05 

,4876+05 

.6733+05 

7,57 

6,20 

5,10 

2,38 

3,13 

4,22 

30*10 

31,33 

32.85 

10,12 

11. ’15 

12.41 

240.6 

245.9 

2S4.4 

9,0 

11.0 

13.7 

11,1 

13,5 

116.  B 

2.1 

2.7 

3.5 

2.5 

2,7 

2.9 

6,5 

6.4 

7,4 

3.2 

3,5 

4.0 

1.7 

1.7 

1.9 

13,4 

15,3 

13.3 

1,3 

• 1.3 

1.3 

8.5 

B.5 

8.5 

4.3 

4,3 

4.3 

24,2 

24.2 

24,1 

.3 

.3 

.3 

E-161 


4RR4V  TvPE  G6  rollout 

POWER/WING  « SO.O  KR 

array 

WIDTH 

* 5.00  H 

blanket  area  ■ 

,5J333+0fc  IN-SO 

BLANKET  HEIGHT  • 

163.0 

LB 

. 

frequfncv 

dependent 

parameters 

«*««*  HtNIMUH  FREQUENCY  HZ  ♦♦*** 

.008 

,018 

,027 

,033 

,092 

,099 

*«**«  TORSIONAL  frequency  HZ  •**♦* 

.008 

*018 

,027 

.033 

.092 

• 099 

**♦**  BENDING  FREQUENCY  HZ  ***** 

.n!8 

.036 

,0  52 

.065 

,069 

.101 

* ARRAY  PROPERTIES  ♦ 

BLANKET  WIOTM  fIN> 

81.9 

80,1 

78,9 

78,2 

77, t 

76.3 

ARRAY  length  (H) 

Si. 72 

52,86 

53,64 

59,15 

59,88 

55.45 

ASPECT  RATIO 

10.34 

10.57 

10.73 

10.83 

10.98 

11.09 

ARRAY  MASS  (KG) 

112.3 

122.6 

132.3 

139,6 

151.6 

162.7 

ARRAY  height  (LB) 

247,0 

269,8 

291,0 

307,1 

333.9 

357.9 

center  of  gravity  (IN) 

844.8 

635,0 

e?3,3 

813.5 

799,2 

768.2 

TENSION  OEH  blanket  (LB) 

.50 

2.50 

5,50 

8, So 

14.50 

21.00 

KOMEfIT  OF  TNERTIA  It 

•2405409 

.3204409 

,3958+09 

.3642409 

,3995409 

,9216409 

MOMENT  OF  inertia  J? 

<6002406 

.5739406 

,5572+06 

,5466406 

,53254116 

.5217406 

SPErUIc  POWER  (KW/KC) 

.267 

,?4S 

.227 

.215 

.198 

.184 

SPECIFIC  WEIGHT  (KG/KW) 

5.7 

9.1 

9.9 

9.7 

5.1 

5.4 

blanket  - ma^t  CLEARANCE  UN) 

12.8 

12.6 

l2.S 

12.3 

12.1 

12.0 

• BOO”  properties  ♦ 

DIAMETER  (TN) 

7.54 

11.98 

19.08 

13,89 

18,28 

20.16 

El  (LB-IN-SQ) 

,60007+06 

.31343+07 

.71001+07 

,11189+08 

.19593+48 

.28977+06 

ROOT  SPRING  (LB»TN/RAD) 

.1572405 

.5430+05 

.1003+06 

.1410406 

,2197406 

,2879406 

buckling  capability  Ratio 

75.96 

35, ?4 

29.11 

19.66 

15.41 

12.94 

strength  capability  Ratio 

.69 

2.25 

3.90 

5,37 

7.66 

9,72 

• cannister  properties  • 

height  (IN) 

36.70 

91.31 

99.66 

46.99 

99,57 

51.99 

diameter  (IN) 

8,89 

13.55 

16.62 

18,75 

21,58 

23.79 

♦ WEIGHTS  (LB)  • 

ARRAY 

247.0 

269.8 

291,0 

307,1 

533.9 

357,9 

BOOM 

7.8 

18.0 

27,9 

39.2 

45,9 

56.5 

CANNISTER 

8,3 

19.3 

29,0 

36.9 

48.9 

59.5 

tension  mechanism 

1.9 

1.9 

3.1 

3.8 

6.0 

7.6 

mast  sleeve 

9.2 

5.7 

6.7 

7.5 

6.5 

9,3 

shaft 

2.5 

2,9 

2.3 

2.3 

2.2 

2.5 

header 

2.6 

2.6 

2.7 

2.8 

3.0 

3.2 

DRUM  BEARING 

1.5 

1.5 

1 ,6 

1.7  • 

1.9 

2.1 

center  support 

8.3 

8,2 

6,1 

6,0 

8.0 

7.9 

DRUM  deploy  actuators 

1.3 

1,3 

1.3 

1,3 

1.3 

1 .3 

SLIP  RING  assembly 

8.9 

8.9 

8.9 

8.9 

6.9 

6.9 

leading  edge  members 

2.5 

2,9 

2.9 

2.9 

2.9 

2.3 

DRUMS 

19.9 

19,1 

13.9 

13.0 

15,6 

13.5 

latches 

.3 

.3 

.3 

.3 

.3 

.3 
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AWRiV  TYPE  GE  ROLLOUT 

POWER/WING  ■ 30.0  KW 

ARRAY 

WIDTH  ■ 5,90  M 

SLANKIT  area  * 

,33353+06  IN.SQ 

BLANKET  WEIGHT  ■ 

163,0  LB 

frequency 

DEPENDENT 

parameters 

f**t*  minimum  frequency  HZ 

,009 

,019 

,026 

,035 

,095 

.053 

*****  torsional  FREQUENCV  HZ  *»♦** 

,009 

,019 

,026 

,035 

,095 

,053 

*****  BENDING  FREQUENCY  HZ  ***** 

,017 

.036 

,056 

,069 

.090 

.107 

* *«k*¥  properties  * 

BLANKET  klOTM  (IN) 

91  ,9 

90.3 

69,2 

86,5 

87.5 

|B6*6 

ARRAY  length  (m) 

96, 0« 

46,66 

97.95 

97.83 

98,35 

9«,77 

ASDECT  RATIO 

8,37 

8,52 

8.63 

6.70 

• 8.79 

8.87 

ARRAY  MASS  (KG) 

1)2. « 

121.1) 

129,0 

135,1 

l«5,2 

159,2 

ARRAY  REtGhT  (LB> 

?«7,« 

266.3 

283,9 

297,2 

319,4 

339.3 

CEmIFP  0^  GRAVITY  (IN) 

7«6,R 

739,5 

730,3 

722,6 

710.9 

70  1,9 

tension  pEc  hLANkET  (LB) 

.50, 

2,50 

5.50 

8,50 

14.50 

21,00 

MO'^EMT  OF  INFBTIA  11 

,2292*09 

,2966+09 

,2653*09 

,2771*09 

.2964+09 

,5135*09 

moment  of  Inertia  i? 

«7b96*nb 

,7366*06 

,7190+06 

.7077*06 

,6927*06 

.6613*06 

SPECIFIC  power  (KH/kg) 

.267 

.29B 

.232 

.222 

.207 

,195 

SPECIFIC  weight  (KG/KW) 

3,7 

9.0 

9.3 

9,5 

9.6 

5,1 

HLaNKET  • M4ST  clearance  (IN) 

)2.6 

12.7 

12.6 

12.5 

12,9 

12.3 

* POOH  PROPEHTUS  ♦ 

OIAMETER  fTN) 

6,95 

10.99 

12.66 

19,50 

16,66 

• 18,36 

El  (LR*IN-SOT 

,R756«  + ()6 

,29656+oT 

,55573+07 

.87293+07 

,15212+06 

,22414*06 

ROOT  spring  (L6«IN/RA0) 

.1320+05 

,9536*05 

,6399*05 

,ll7o*06 

,1776*06 

,2375+06 

buckling  CAPAHILITV  RATIO 

6U.65 

29*99 

20, 09 

16,59 

12. BO 

10, ,73 

strength  capapilitv  Ratio 

.61 

1,96 

3,93 

9,75 

6.81 

8,69 

♦ cannistfr  properties  ♦ 

weight  (IN) 

39. 2« 

36,62 

91,89 

93.50 

46,26 

98.97 

OIaMETER  (IN) 

6.21 

12.36 

15.17 

17,11 

19,66 

21  ,66 

* WEIGHTS  (LB)  ♦ 

ARRAY 

297, « 

266.3 

281,9 

297.2 

319,9 

339,3 

eooM 

6,5 

15,0 

22,8 

26.3 

37.8 

96,3 

CannisTER 

7,1 

16,2 

29,3 

30,9 

90,6 

49,5 

TENSION  mechanism 

1.3 

1.6 

2.8 

3.5 

5.9 

6.9 

mast  sleeve 

3,6 

9.6 

5.6 

6.2 

7,0 

7.7 

shaft 

3.2 

3.1 

3,(u 

2.9 

?,9 

3.2 

header 

2,6 

2,7 

2,6 

2.9 

3,1 

3.9 

DRUM  BEARING 

1.5 

1,5 

1.6 

1.7 

1.9 

2.1 

CENTER  SUPPORT 

9.2 

9,0 

8,9 

8.9 

6,6 

6.7 

DRUM  deploy  actuators 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

SLIP  RING  assembly 

R.9 

6.9 

fl,9 

6.9 

6,9 

6.9 

LtiDiNU  EDGE  mEMRERS 

2.6 

2.6 

2.7 

2.7 

2.7 

2.7 

ORU“5 

l&.l 

15.9 

15.7 

15.6 

15,9 

15.3 

latches 

.3 

.3 

.3 

.3 

,3 

.3 
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4RR4V  TVPE  QE  ROLLOUT 


array  width  ■ 6.00  M 


PO»<ER/WING  s 30.0  KW 
blanket  area  ■ , 33333*06  IN-SQ  BLANKET  WEIGHT  » 163,0  LB 


FREQUENCY  Dependent  parameters 


«««*,  minimum  frequency  HZ 

.009 

.021 

,030 

.037 

,068 

,056 

«**»«  torsional  frequency  HZ 

.009 

.021 

,030 

,037 

,068 

,056 

***»♦  RENDING  FREQUENCY  HZ  ***** 

.018 

,060 

,059 

,073 

.095 

,116 

♦ array  properties  * 

BLANKET  "IDTh  (IN) 

102.0 

100.5 

99,6 

96.8 

97.9 

97.2 

ARRAY  length  (M) 

61. 5P 

62. 16 

62,57 

62,85 

63,25 

63.56 

ASoecT  Ratio 

6,92 

7,02 

7.10 

7.16 

7,21 

7,26 

ARRAY  MASS  (KG) 

ns.o 

120.3 

127,1 

132,3 

160.8 

168,6 

ARRAY  WEIGHT  (t,R) 

268,7 

266.7 

279,7 

291,0 

309.9 

326,9 

center  of  gravity  (IN) 

667,1 

661  ,5 

656,2 

669,1 

638.6 

630.0 

TENSlOfI  PER  BLANKET  (LB) 

♦ SO 

2.50 

5.50 

6,50 

16,50 

21.00 

moment  of  inertia  ll 

,IB59*09 

,1992*09 

,211)6*09 

.2187*09 

,2316+09 

.2630*09 

MO'^'fiT  OF  inertia  la 

,9505*06 

. 9211*06 

,9028*06 

,6905*06 

, 8768+06 

,8629*06 

SPECIFIC  power  (kw/KG) 

,?65 

.269 

.236 

,227 

.213 

,202 

SPECIFIC  weight  (KG/Kw) 

5.8 

6.0 

6.2 

6.6 

6.7 

5,0 

blanket  - MAST  clearance  (IN) 

12.9 

12. B 

12.7 

12.7 

12.5 

12,6 

7 

t-*  ♦ ponM  properties  ♦ 

S OIAHEIER  (IN) 

6,60 

9,72 

11.90 

13.31 

15.60 

16,96 

ET  (LR-IN-SQ) 

.38666*06 

, j9921*o7 

,66723*07 

,70032+07 

.12l68*o»‘ 

,17878+08 

ROOT  SPRING  (L8*IN/RAD) 

, 1 130*0S 

,3B6S+n5 

,7090*05 

,9926*05 

,1502*06 

,2006*06 

bmcming  capability  Ratio 

56, BO 

25,27 

17.21 

13,96 

10,96 

9,15 

strength  capability  ratio 

.53 

1,75 

3,06 

6,18 

6.18 

7,92 

* CANNlSTgR  properties  ♦ 

height  (IN) 

52,72 

36,59 

39.42 

61,26 

65,65 

65,46 

diameter  (IN) 

7,55 

11.67 

16,06 

15,71 

18,17 

20,01 

• weights  (LB)  • 

ARRAY 

268,7 

866.7 

279,7 

291.0 

309,9 

326,9 

BOOM 

5,6 

12.7 

19,2 

26,2 

51,7 

36,7 

CannISTER 

6.1 

13.9 

20,9 

26,2 

35.0 

62.4 

tension  mechanism 

1.2 

1.7 

2.7 

3.3 

5,0 

6#3 

MAST  SLEfVE 

3.1 

6.1 

6,8 

5.3 

6,0 

6.5 

shaft 

s.Q 

3.8 

3,7 

3.7 

3.6 

6.1 

HE aOEr 

2.6 

2.7 

2,8 

3.0 

3.3 

3.6 

DRUM  bearing 

l.S 

1.5 

1,6 

1.7 

1.9 

2,1 

CENTER  SUPPORT 

10,1 

ID.O 

9.9 

9.8 

9,7 

9,7 

PS 

DRUM  DEPLOY  actuators 

1,3 

1.3 

1.3 

1.3 

1.3 

1,3 

SLIP  RING  ASSEMBLY 

8.9 

8.9 

8,9 

8.9 

. 8.9 

8.9 

leading  edge  members 

3.1 

3,1 

3.0 

5,0 

5,0 

3,0 

DRUMS 

17,9 

17.6 

17.6 

17.3 

17,2 

17,0 

LATCHES 

.3 

.3 

.3 

.3 

,3 

,3 
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ARPaV  type  ge  rollout 


POWER/WINC  a JO.O  KW 


ARRAY  WIDTH  ■ 6, SO  M 


blanket  area  « .S3333406  IN.SO  BLANKET  WEIGHT  a 183.0  LB 


PREOUENCY  DEPENDENT  PARAMETERS 


MINIMUM  frequency  HZ 

***** 

,010 

.022 

.032 

,039 

,050 

,060 

«*««*  torsional  frequency  MZ 

***** 

.010 

,022 

,032 

,039 

,050 

,060 

*****  SENDING  frequency  HZ 

***** 

,019 

,002 

,062 

.077 

,100 

.120 

* ARRAY  PROPERTIES  * 
PLANKET  wlfiTN  (IN) 

112.0 

110,6 

109,6 

109,0 

106. 1 

107,5 

ARRAY  length  (M) 

37.79 

38,29 

38.63 

58.05 

39,15 

39.39 

ASPECT  ratio 

5,81 

5,69 

5.94 

5,90 

6,02 

i6.0  6 

ARRAY  MASS  (KG) 

113,9 

120.3 

126,2 

130.6 

138.0 

100,9 

ARRAY  WEIG^^T  (LB) 

250,7 

2b0,6 

277,5 

207.3 

303.7 

3'16.9 

center  of  gravity  (IN) 

601  ,U 

597,1 

591,5 

587,5 

576,9 

571.5 

TENSION  DER  blanket  (LB) 

,50 

2,50 

5.50 

8,50 

10,50 

21  .no 

MO-'Efir  OF  inertia  1| 

, 1500*09 

• 1636*09 

,1716*09 

,1775+09 

,1866+09 

,1909*09 

POTENT  OF  inertia  1? 

,1157*07 

.1126*07 

.1107+07 

,l()90+07 

,l078*07 

•1066*07 

SPECIFIC  POrtFR  (KR/KG) 

.263 

.209 

.238 

.230 

.217 

,.207 

SPECIMC  RFIGHT  (KG/RW) 

3,8 

o.n 

0.2 

0.0 

4,6 

0,6 

blanket  - Mast  clearance 

(IN) 

12. B 

12.9 

12.8 

12.8 

12.7 

12.6 

* ROOM  PROPERTIES  * 

diameter  (JN) 

6,01 

9,05 

11.07 

12,36 

10.32 

15,75 

€I  (Lft-IN-SQ) 

,32007*06 

,160R9*n7 

,36823+07 

,57553+oT 

.99730*07 

•10623*08 

ROOT  SPRING  (LB-JN/RAO) 

,9819*00 

,3308*05 

.6128*05 

,8566+oS 

.1294*06 

.1724+06 

BUCKLING  capability  RaTIO 

08,35 

V 2l,91 

10.90 

12,05 

9.45 

7,90 

strength  capability  ratio 

.06 

1.57 

2.76 

3.76 

5.58 

7.17 

* CaNNISTeR  properties  ♦ 

HEIGHT  (JN) 

30«S6 

30.85 

37,50 

39,22 

0].20 

03.11 

diameter  (IN) 

7,10 

10.66 

13,07 

10,61 

16,89 

18,59 

* heights  (LP)  * 

ARRAY 

250,7 

260.6 

277,5 

287.3 

303,7 

3l6,9 

BOOH 

0,6 

11.0 

16,6 

20,8 

27,2 

33.2 

CannisTER 

5.0 

12.1 

16,2 

22.7 

30,3 

36,7 

tension  mechanism 

1.2 

1.6 

2.5 

3.1 

0.7 

5.9 

mast  sleeve 

2,e 

3,<» 

0.? 

0.6 

5.2 

5.6 

shaft 

0,8 

0,6 

0.6 

0.5 

0.0 

5.2 

header 

2.6 

2.7 

2.9 

3.1 

3,0 

3.8 

DRUM  HEAPING 

1.5 

1*5 

1.6 

1.7 

1.9 

2.1 

CENTER  SUPPORT 

11.2 

11.0 

to. 9 

10,9 

10.8 

lo.r 

DR-JM  OEPLOV  actuators 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

SLIP  RI'-G  assembly 

8.9 

8.9 

8.9 

8.9 

8.9 

6.9 

LEADING  EDGE  mlhhehs 

1.0 

1,0 

3.0 

5.1 

3.3 

3.3 

DR'J«S 

19.3 

1’.3 

19.1 

19.0 

18,9 

16.0 

LATCHES 

.3 

.3 

.3 

.1 

.3 

.3 
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*«R*V  TVPE  G6  rollout 

POWER/WING  a 30 

.0  KM 

ARRAY  MI07H 

« 7.0Q  M 

BLANk&T  area  a 

,33533t06  IN.SO 

blanket  MElGHT  a 183.0 

LB 

FREQUENCY 

DEPENDENT 

parameters 

,(|10 

,023 

,053 

,041 

,053 

,063 

««**■  TORSIONAL  FREOUENCY  HZ  •♦*** 

,010 

,023 

,033 

,041 

.053 

,063 

PM01N6  FREUUENCY  HZ  ♦♦♦«♦ 

.020 

,044 

.065 

,080 

,104 

.125 

T array  properties  ♦ 

RLA'^KET  •“TOTH  (IN) 

122.0 

120,6 

119,7 

119,1 

118.3 

117,7 

ARRAY  LE*^GTH  (M) 

3W.70 

35,10 

35.36 

35,54 

35.78 

35,97 

aspect  ratio 

0.96 

5,01 

5,0S 

5.06 

5.11 

5,14 

ARRAY  MASS  (RS) 

115.1 

12n,7 

12S,g 

129,8 

. 136,3 

142.7 

ARRAY  REIGHT  (LR) 

253.2 

265,4 

276,9 

?65,5 

299,9 

313.8 

CE^'IER  OF  GRAVITY  (IN) 

SU5.6 

502,9 

536.0 

534.6 

526.8 

522.0 

TENSION  PER  blanket  (L6) 

.50 

2,50 

5.50 

8,50 

14,5i> 

21.00 

moment  of  TNERTIa  11 

.l29fl  + ()9 

,1369+09 

.1428+09 

,1472+09 

,1542+09 

,1604+09 

mo^eut  of  inertia  I? 

.1387+07 

, 1359*07 

, 1334  + 07 

.1321+07 

.1304+07 

.1291+07 

SPECIFIC  PO-'ER  (KAi/KG) 

.261 

,299 

,238 

.231 

.220 

.210 

SPECIFIC  weight  (KG/Kh) 

3.6 

4.0 

4.2 

4,3 

4.5 

4,6 

blanket  » hast  clearance  (in) 

13,0 

12.9 

12.9 

12.8 

12,8 

12,8 

* poor  properties  ♦ 

OliHETER  CTN) 

5.63 

8.53 

10.43 

11.65 

13.36 

14,70 

El  (LR-IN-SG) 

.27on+os 

.13817+07 

,3oB60*o7 

,48162+07 

.83286+07 

.12191+08 

ROOT  spring  (IB-IN/RAO) 

.8637+00 

,2938*05 

,5368+oS 

,7495+05 

.1130+06 

.1504+06 

pl'crling  capability  Ratio 

42.30 

)9,4S 

13.21 

10,68 

8,?3 

6.88 

strength  capability  Ratio 

,43 

1.44 

2,54 

3.47 

o3 

6.48 

♦ canniSTpr  properties  ♦ 

HEIGHT  (IN) 

29.71 

33,11 

35.62 

37,24 

39,5a 

41,27 

DIAMETER  (IN) 

6.64 

10,06 

12.30 

13,75 

15,77 

17.34 

* WEIGHTS  (LB)  ♦ 

O O 

ARRAY 

253.2 

265,4 

276,9 

285,5 

299,9 

313*6 

^ g 

BOOM 

4.2 

9,5 

14.3 

18.0 

23*8 

29.0 

camnister 

4,7 

10,8 

16,2 

20,2 

26,6 

32,1 

tension  mechanism 

I.a 

t.6 

2,4 

2.9 

4.4 

S.5 

» > 

hast  sleeve 

2,5 

3,2 

3.8 

4.1 

4.8 

4.9 

shaft 

5.7 

5,6 

5,5 

5,4 

5.3 

6.6 

hfaoer 

2.6 

2.7 

3,0. 

3.2 

3.6 

4,1 

DRUM  hearing 

1.5 

l.S 

1.8 

1.7 

1.9 

2.1 

Ip  s 

CENTER  SUPPORT 

12.4 

12.2 

12.1 

12.0 

11.9 

11.8 

HgtHJ 

DRUM  deploy  actuators 

1.3 

i.3 

1,3 

1.3 

1.3 

1,3 

^63 

slip  ring  assembly 

6.9 

8.9 

8.9 

8.9 

P.9 

8.9 

leading  edge  members 

3.7 

3.7 

3,7 

3.6 

3.6 

3.6 

DRUMS 

21.2 

21.0 

2(1,9 

20,8 

20,6 

20.5 

LATCHES 

.3 

.3 

,3 

*3 

.3 

.3 
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ARRAY  TYPE  GE  ROLLOUT 


POWER/WING  ■ 50,0  KW 


ARRAY  WIDTH  s 7«S0  H 


BLANKET  AREA  ■ ,S5333i-oi  IN.«0  BLANKET  WEIGHT  ■ 183,0  LB 


FREOLIENCV 


***** 

minimum 

FREQUENCY 

HZ 

***** 

-all 

« A»  *« 

torsional 

frequency 

HZ 

***** 

.oil 

BENDING 

frequency 

HZ 

***** 

.021 

DEPENDENT  PARAMETERS 


023 

,03« 

,<ja2  . 

.055 

,063 

023 

,03a 

• oas 

,05S 

.065 

0«5 

,067 

.083 

,)09 

.130 

* array  PRnPfflTlES  ♦ 

BLANKiT  width  (IN) 

4HR4Y  length  (M) 

ASPECT  ratio 

ARRAY  mass  (KG) 

AkRAY  weight  (LB) 

CENTER  OF  gravity  (IN) 

tension  per  blanket  (LB) 

MOMENT  OF  INERTIA  Ij 
MQMfNT  OF  inertia  Ip 
specific  power  (Kw/Kg) 
SPECIFIC  height  CKG/Kw) 
blanket  « mast  clearance  (IN) 


, • ROOM  PROPERTJIS  ♦ 
diameter  (IN) 

El  (LB-1N-S0) 

ROOT  SPRING  (LB-TN/Rao) 
buckling  capability  Ratio 
STRENGTH  Capability  ratio 


• CannISTER  properties  ♦ 

height  (IN) 

diameter  (IN) 


$ heights  (lb;  ♦ 

ARRAY 

BOOM 

CANNISTER 
TENSION  MECHANI3H 
MAST  sleeve 

shaft 

HEADER 

DRUM  bearing 
center  support 
DRUM  DEPinv  actuators 
SLIP  RING  assembly 

leading  edge  members 

DRUMS 

latches 


J32.9 

130,7 

129,8 

31.86 

32. ao 

32.61 

a. 25 

a. 32 

4.35 

116.6 

121  .4 

126.1 

256,6 

267.1 

277.3 

apa.2 

a95.7 

492.2 

.50 

2.50 

5. So 

,1096+09 

.1164+09 

. 1209+09 

.1662+07 

,1605+07 

. 1583+07 

,?57 

.247 

.236 

3,9 

a.o 

4,2 

12.1 

12.9 

12. P 

5.50 

8.06 

9,05 

22773+06 

,11773+0F 

,26247+0? 

,7600+04 

.2B06+05 

.475U+05 

57,59 

17,36 

11.79 

.39 

1.32 

2.34 

28.28 

31  .68 

34,07 

6.26 

9,51 

11*62 

256.6 

267,1 

277.3 

3.T 

8, a 

12,6 

4.2 

9,7 

14.5 

1.1 

1,5 

2.3 

2,2 

2.9 

3.4 

6.8 

6.6 

6,5 

2.6 

2.8 

3.0 

1.5 

l.S 

1.6 

13,0 

13.5 

13,4 

1.3 

1.3 

1.3 

8.9 

8.9 

8. 9 

4.1 

4,0 

4,0 

23,1 

22.7 

22.6 

.3 

.3 

.3 

129.3 

128.5 

H27.9 

52.75 

32.95 

33,10 

4.37 

4.59 

4.41 

129,5 

135.4 

l«i.4 

265.0 

297,9 

3l1  .2 

489,8 

485.0 

4178.4 

8,5n 

14.50 

21.00 

.1243+09 

.1297+09 

,134:5+09 

,1570+07 

. 1553+07 

,1540+07 

.23? 

.222 

.212 

4.3 

4.5 

4,7 

12.9 

12.6 

12. S 

11,01 

12.62 

13.87 

,40913+07 

,70630+07 

•10325+08 

.6632+05 

.9988+05 

.1328+06 

9.53 

7.34 

6.13 

3.19 

4.65 

6.00 

35.61 

37,76 

3?. 44 

12,99 

14,69 

16.37 

285.0 

297,9 

311.2 

15.8 

20.9 

25.4 

18,1 

23,8 

20,7 

2.8 

4.2 

5.2 

3.7 

4.1 

4,4 

6.4 

6.3 

8.2 

3,3 

3,8 

4,3 

1.7 

1.9 

2.1 

13,3 

15.2 

13.1 

1.3 

• 1,5 

1 .3 

0.9 

8.9 

B.9 

4.0 

3.9 

3.9 

22.5 

22,3 

22.2 

.3 

• 3 

.3 
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*««*Y  TYPE  CE  ROLLOUT 

POWER/WING  • 30,0  KW 

ARRAY 

HIOTH  u a. 00  H 

blanket  area  m 

,33333<f06  IN-9Q 

blanket  height  a 

163.0  LB 

«•»*«  frequency  HZ  ***** 

frequency 

,0U 

DEPENOFNT 

,024 

parameters 

,036 

,04.4 

,057 

,066 

*****  torsional  frequency  HZ  ♦♦♦*♦ 

,0t  1 

,024 

,036 

,044 

.057 

.066 

*****  bending  frequency  HZ 

,021 

,047 

.070 

.087 

.113 

.135 

* array  properties  ♦ 

BLANKET  H^OTH  (IN) 

1«1 .7 

140.7 

139,8 

139,3 

118.6 

138.0 

ARRAY  length  (M) 

29.87 

30.09 

30,27 

30,39 

30.55 

30.68 

ASRECT  RATIO 

3.73 

3.76 

3.78 

3.80 

3.82 

3.83 

array  mass  (KG) 

118. J 

122.5 

126,7 

129.8 

135,2 

141.1 

ARRAY  WEIGHT  (LB) 

?S9.7 

269.5 

276,7 

265,6 

297.3 

310,3 

CENTER  OF  (;RavITY  (IN) 

(IS7.7 

455.4 

452.6 

450.9 

447,2 

440.6 

TENSION  PFR  BLANKET  (LB) 

,50 

2.50 

5,50 

6,50 

14,50 

21.00 

MOMENT  OF  TNFRTIA  H 

,964R.o6 

, 1004*09 

,1059*09 

,1066+09 

,1109+09 

,1140+09 

moment  of  inertia  I? 

,1907*07 

,1076*07 

, 1855  + 07 

.1842*07 

.1824+07 

.1011*07 

SPECIFIC  POWER  (KW/KG) 

.354 

.245 

.237 

.231 

.222 

.213 

specific  height  (KG/Kt») 

3.9 

4.1 

4.2 

4.3 

4,5 

4.7 

blanket  « mast  clearance  (IN) 

13,2 

13,0 

13,0 

13.0 

12,9 

12.9 

• BOOM  properties  * 

Diameter  (tn) 

5.09 

7,64 

9,34 

10,43 

11,95 

13.14 

EI  (LR-IN-SQ) 

,20015*06 

.10159*07 

,22616*07 

.35219+07 

.60722+07 

,88674+07 

root  spring  <LB*IN/RAD) 

.6696*04 

.2333*05 

,4251*05 

,5927+05 

,8917+05 

•1165+06 

buckling  capability  Ratio 

34.6b 

15.62 

10.59 

0,55 

6,58 

5.49 

strength  capability  Ratio 

.37 

1.22 

2.16 

2.94 

4.29 

5.54 

♦ CaNNISTeR  properties  ♦ 

HEIGHT  (IN) 

27,07 

30.50 

32,79 

34,27 

36.34 

37, 9« 

diameter  ON) 

6,01 

9,02 

11.02 

12.31 

14,10 

15,50 

o 9 

• weights  (LB)  ♦ 
array 

259.7 

269.5 

278,7 

285.6 

297,3 

310.3 

gl 

BOOM 

3.3 

7.5 

11.2 

14.1 

18,6 

22.5 

CANNISTER 

3.9 

6,6 

13,1 

16.3 

21,4 

25,9 

^ tr* 

TENSION  mechanism 

1.1 

1,5 

2.2 

2.6 

4.0 

5.0 

mast  sleeve 

2.1 

2.7 

3.1 

3.3 

3.7 

4.0 

shaft 

7.0 

7.6 

7.5 

7.5 

7.4 

10,0 

HEADER 

2.6 

2,8 

3.1 

3,4 

4.0 

4.6 

tr*  ra 

DRUM  BEARING 

1 .5 

1.5 

1 .6 

1.7 

1.9 

2.1 

S Eo 

CENTER  SUPPORT 

IS.O 

14,9 

14.6 

14.7 

14.6 

14.5 

DRUM  DEPLOY  actuators 

1 .3 

1.3 

1.3 

1.3 

1.3 

1.3 

SLIP  ring  assembly 

8,9 

8,9 

B.9 

6.9 

0,9 

6.9 

leading  edge  members 

R.3 

4.3 

4.3 

4.3 

4,2 

4.2 

t)RUMS 

24,6 

24.4 

24,3 

24,2 

24,1 

24.0 

LATCHES 

.3 

.3 

.3 

.3 

.3 

.3 
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TYPE  5F  ROLLOUT 


POwfp/w!NI;  a 35.0  Khi 


ARRAV  WIDTH  a 6,00  M 


BLANKET  APEA  a .36889+06  IN-SO  BLANKET  WEIGHT  a 2l3,6  LB 


HINIMUH  FREQUENCY  H?  ♦ 

**«•*  torsional  frequency  HZ 
*♦*♦»  BENOINB  FREQUENCY  HZ 


* array  PRnPERTIfS  * 

BLANKET  width  (IN) 

ARRAY  length  (M) 

aspect  Ratio 
array  mass  (KG) 

ARRAY  WEIGHT  (L9) 
center  of  gravity  (IN) 

TENSION  PER  BLANKET  (L8) 

MOMENT  OF  INEHTTA  Ij 
moment  of  INtHTlA  I? 

SPECIFIC  PU-FB  (KN/Kr) 
SPECIFIC  NflGHT  (KG/KW) 
blanket  • hast  clearance  (IN) 


* BOOH  propertifs  ♦ 

diameter  (IN) 

El  (LB*IN*SQ) 

HOOT  SPRING  (L8-IN/RA0) 

BUCKLING  capability  Ratio 
strength  capability  r*tto 


• CANNiSTrR  PROPERTIES  ♦ 

height  (IN) 
diameter  (TN) 

♦ WEIGHTS  (IP)  ♦ 

ARRAY 

ROOM 

cannister 

1EN3I0N  MEChanISH 
mast  sleeve 
shaft 
header 

DRUM  BEARING 

center  support 

nuiiM  OEPiny  ACTUATORS 
SLIP  KING  assembly 
leading  edge  members 

'^«UMS 
LATCHF  s 


frequency  DEPENDENT  PARAMETERS 


,000 

,018 

,02T 

,008 

.018 

• 027 

.015 

,03<l 

,052 

101,6 

99,9 

98,6 

08.60 

09.00 

50,09 

8,10 

6.20 

0,15 

129,0 

138.7 

106,0 

2««,7 

305.1 

326,5 

79?, 0 

700,0 

770,9 

.50 

2,5o 

6,00 

,2908+09 

,1185+a9 

,3010+09 

,1083+07 

,1006+07 

.1019+07 

.270 

,252 

.236 

3,7 

0.0 

0.2 

12.9 

12.8 

12.6 

7,20 

10.90 

13,70 

52998+06 

.27025+07 

,67536+07 

.1032+05 

,0915+05 

,9658+05 

69,28 

32,00 

20,92 

.55 

t,03 

3.00 

35.51 

39,61 

03.33 

8,09 

12.91 

16,17 

280,7 

3o5.1 

326.5 

7,1 

16.2 

25.7 

7.6 

17,6 

27,5 

1,3 

1.9 

2,9 

3,6 

5.2 

6.2 

0.5 

0.3 

0.2« 

2.6 

2,7 

2»9 

1.5 

1.5 

1,6 

In. 8 

10.6 

10.5 

1 .3 

1.3 

1.3 

9.3 

9,1 

9.3 

3,1 

3,1 

3,0 

17.9 

ir.6 

17.0 

.3 

• 5 

,3 

.03$ 

,003 

,052 

,035 

,003 

.052 

.069 

«066 

,106 

97.6 

96.7 

95.6 

50,59 

51,05 

5'1 .50 

6.03 

• 6.51 

6,59 

157,7 

167.7 

179,8 

306,6 

368,6 

395,5 

763,9 

753.5 

7O0.9 

10.50 

16.50 

25,0  0 

.3609+09 

•3820+09 

,0077+09 

,9988+06 

.9811+06 

,9636+06 

,222 

.209 

.195 

0.5 

0.6 

5.1 

12.5 

12.0 

12.3 

15.96 

17.95 

2o,ni 

12o56+o6 

•19296406 

,29601+06 

,1092+06 

.2123+06 

•2900+06 

16,21 

13.05 

lO,?! 

5.13 

6.96 

9.10 

05,66 

06.20 

50.81 

16,83 

21.18 

23.6] 

306,8 

366.6 

395,5 

30,2 

03.7 

60,6 

37,3 

07.2 

56.7 

0.2 

6.0 

jB.O 

7.1 

7,8 

6.6 

0.1 

0.1 

n,(> 

3.1 

3*0 

3.7 

1.6 

2.0 

2,2 

10. 0 

10.3 

10,2 

1.3 

1.3 

i,5 

9,3 

9,3 

9,3 

3.0 

3.0 

2.9 

17.2 

17.1 

16,9 

.3 

.3 

.3 
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AHUki  Type  ge  HOLLOUT 


AflFiAY  WIDTH  m 6. SO  M 


POWCR/WING  • 35,0  KW 


***«< 
***«  « 
***** 


BLANKET  AREA  ■ ,38ae«>*06  1N*80  BLANKET  WEIGHT  • 213,6  LB 

fbeouencv  dependent  parameters 


minimum 

frequency 

HZ 

,006 

,019 

,028 

,037 

.006 

,055 

torsional 

FREQUENCY 

HZ 

,008 

,019 

.028 

.037 

*006 

,055 

bending 

FREQUENCY 

HZ 

*««*« 

,0l6 

,036 

,055 

,073 

,091 

.lit 

♦ arhay  properties  ♦ 

BLANKET  WfDTH  (IN) 

ARRAY  length  (M) 

aspect  ratio 

ARRAY  «ASS  (KG) 
array  weight  (LB) 

center  of  gravity  (IN) 

tension  per  blanket  (18) 

HOMEMT  of  inertia  II 
moment  of  inertia  Is 

SPECIFIC  Pn«ER  (KH/KG) 
SPECIFIC  WEIGHT  (kCt/Kw) 
blanket  * hast  clearance  (IN) 


♦ ROOM  properties  ♦ 

DiAmFTER  (tN) 

El  (LR-IN-SO) 

ROOT  SPRING  (LB-IN/RAO) 

BUCKLING  capability  Ratio 
strength  capability  ratio 


• CanniSTfR  properties  * 
height  (IN) 

diameter  (IN) 


111,7 

110,0 

108,8 

««,23 

00.86 

05,37 

6,80 

6,90 

6,98 

130.2 

136.2 

106,6 

286,5 

3(»0,1 

322,6 

713.9 

7n8,5 

700,6 

.50 

2.50 

6,0  0 

2036*09 

, 2600+09 

,2763+09 

1320*07 

,1260*07 

, 1252*07 

,?69 

,?53 

,?39 

3.7 

3.9 

0.2 

12.9 

12.6 

12.7 

6.71 

10,19 

12,75 

03685*06 

,22590*07 

.55026*07 

.1203*05 

,0206+05 

,6326*05 

60. ?3 

27.76 

18.11 

,09 

1.60 

3.07 

33,61 

37.80 

01.07 

7.92 

12, o2 

15, o5 

107,9 

107.1 

106.2 

05.76 

06,12 

06.09 

7,1)0 

7,10 

7.15 

150.5 

165.2 

173,9 

300,0 

359.0 

382,5 

692,9 

683,2 

671,9 

10,50 

16,50 

25,00 

,2908*09 

,3o55*o9 

,5232*09 

,1231*07 

,1213*07 

.1195*07 

,226 

.2)0 

.201 

0,0 

0.7 

5,0 

12.7 

12.5 

12.0 

10,73 

1 6 , 68 

16.56 

9B653+07 

.15707+O6' 

,20207*06 

.1283*06 

.1622*06 

,2519*06 

15,81 

11.27 

9.23 

0,53 

6,33 

6,35 

03.60 

05,56 

07,98 

17,38 

19,68 

21.93 

• weights  (LB)  * 

ARRAY 

BOOM 

CannisteR 

TENSION  MECMANISH 

hast  sleeve 

shaft 

HEADER 

DRUM  BEARING 

center  support 
drum  OEPLOY  actuators 
SLIP  RING  assembly 
LEADING  EDGE  members 

LATCHES 


286.5 

300.1 

322,6 

6.2 

10.0 

22.1 

6,6 

15.3 

23.9 

1 ,3 

1 .6 

2.8 

3,^ 

0.5 

5.0 

5.0 

5.3 

5,2 

2.6 

2.7 

2.9 

1.5 

1.5 

1.6 

12. 1 

11.9 

11.7 

1.3 

1.3 

1.3 

9,1 

9.3 

9.3 

3.0 

3.0 

3,3 

tP.P 

<’.3 

19.1 

.3 

.3 

.3 

300.0 

359,0 

382,5 

29.7 

37,3 

06.6 

31,9 

00,9 

So*6 

3.9 

5,5 

7,8 

8.1 

6.7 

7,0 

5.1 

5.0 

5,9 

3.2 

3.5 

0.0 

1.8 

2.0 

2.2 

1 1 .6 

11.5 

11,0 

1.3 

1.3 

1.3 

9.3 

9,3 

9.5 

3.3 

3,3 

3,2 

19,0 

18,8 

18.7 

*3 

,3 

» 3 

C o 
^ S 


K3 
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AH»4¥  T¥P6  SE  ROLLOUT 


POrtER/WiNG  « 35,0  KW 


ARRAY  WIDTH  ■ 7,00  M 


BLANKET  AREA  ■ ,36889+06  IN-80  BLANKET  WEIGHT  a 2l3,6  LB 


frequency  dependent  parameter? 


t*tt*  minimum  frequency  HZ 

***** 

,009 

.019 

,030 

.039 

,048 

.056 

***«•  TORSIONAL  frequency  HZ 

***** 

,009 

.019 

,030 

.039 

.048 

.058 

*****  BENDING  FREQUENCY  HZ 

««*«* 

,017 

.037 

,058 

• 076 

• 095 

.116 

• ARRAY  properties  * 

blanket  width  IIN) 

121.7 

120.1 

119,0 

110.1 

117.3 

116.5 

ARRAY  length  (M) 

00,59 

at.n 

41.50 

41.81 

42,09 

42,59 

aspect  ratio 

5,60 

S,«7 

5,93 

5,97 

6,01 

6,06 

ARRAY  mass  (KG) 

1 SJ,« 

138,3 

145.7 

152.7 

160,2 

169,9 

array  weight  (I.B) 

2B9.0 

304.0 

320.5 

335,9 

352,5 

373.8 

center  OE  gravity  (IN) 

6(tB,l 

644.5 

630.2 

631.3 

624,4 

61  4.1 

TENSION  per  blanket  (IB) 

.50 

2,50 

6.00 

10,30 

16.50 

25,00 

MOMENT  (JF  INERTIA  Jl 

,2050*09 

.2175*09 

.2292*09 

,2396*09 

.2507*09 

.2630+09 

“Omfnt  of  JNFRTIa  I? 

, lSflo  + 07 

,1539+07 

• 1510*07 

•140«*O7 

•1469*07 

,1450*07 

SPF.rlFIC  Pn«(F»  (Krt/KG) 

,266 

.253 

.240 

• 229 

• 2l9 

• 2o6 

SPECIFIC  WEIGHT  (KG/KW) 

5.8 

4.0 

4.2 

4,4 

0.6 

4,9 

blanket  - Mast  clearance 

(IN) 

12.9 

12.9 

12.0 

12.7 

12.7 

12,6 

* BOOM  properties  ♦ 

diameter  (IN) 

6.33 

9,53 

11,92 

13.66 

15,57 

17,34 

El  (LB-IN-SQ) 

•36960406 

,18957+07 

,46371*07 

.82348*07 

,13117*00 

•20153+00 

ROOT  spring  (L0*IN/RAO) 

,1 095+oS 

,3724*05 

,7265*05 

•1121*06 

,1589+06 

,2193*06 

BUCKLING  capability  RaTIO 

53.59 

> 24,27 

15.02 

12.23 

9,03 

8,04 

strength  capability  ratio 

,0S 

1 .47 

2.76 

4,20 

5.74 

7.59 

* CANNISTpR  properties  * 

HflGHT  (IN) 

32.08 

36.21 

39,29 

41.29 

43.48 

45,75 

diameter  (IN) 

7,07 

11.24 

14.06 

16,36 

18  + 38 

20.46 

* weights  (LB)  * 

ARRAY 

289.0 

304.4 

320.5 

335,9 

352,5 

373.0 

BOOH 

5.3 

12.3 

19,4 

25.6 

32.5 

40.6 

44.4 

CannisTER 

5,9 

13. « 

21.0 

20.4 

55,8 

TENSION  mechanism 

T.2 

1,7 

2.6 

3.7 

5.2 

7.2 

mast  sleeve 

3,0 

4,0 

4,7 

5.4 

5.9 

6,5 

shaft 

6,5 

6.3 

6,2 

6.1 

6,0 

7,5 

header 

2.8 

2,7 

3.0 

3,3 

3,7 

R',3 

DRUM  BEARING 

1.5 

1.5 

1 .6 

1 .0 

2,0 

2,2 

cfnter  support 

J3.0 

13,2 

13.0 

12.9 

12,0 

12.7 

dri.m  oepldy  actuators 

l.i 

1.3 

1.3 

1.3 

1 .3 

1.3 

9.3 

slip  RING  assembly 

9.3 

9,3 

9.3 

9,3 

9,3 

leading  edge  members 

3.7 

3.7 

3.6 

3.6 

3*6 

3.6 

ORUMS 
L AICHES 

21.3 

.3 

21,0 

.3 

20,8 

.3 

20,7 

.3 

20.5 

.3 

20.4 

,3 

TYPE  GE  ROLLOUT  PO«ER/WIMG  m 35,0  KW  ARRAY  WJOTH  ■ T.50  M 

BLANKtT  AREA  ■ .38089+O6  IN.30  BLANKET  WEIGHT  ■ 2l3.6  LB 


*****  MINIMUM  fflEOUENCV  HZ 

*$*$* 

FREOUENCY 

,009 

Dependent 

.020 

parameters 

,031 

.040 

,050 

,001 

«*»«*  torsional  FREUUENCV  HZ 

***** 

,009 

,020 

,031 

,040 

,050 

.001 

/****  BENOInG  FREOUENCV  HZ 

***** 

.018 

,039 

.060 

,079 

,099 

,121 

* array  properties  ♦ 

blanket  “tlDTH  CIN) 

131,7 

130,2 

129.1 

120.3 

127.5 

120,0 

ARRAY  length  (H) 

37,51 

37,93 

30.25 

30.49 

38,72 

30,90 

aspect  RATjo 

5,00 

5,00 

5.10 

5.13 

5.10 

5.19 

ARRAY  HASS  (KG) 

132.0 

130,9 

145.5 

151 .7 

. 150,4 

167,5 

ARRAY  weight  (LB) 

292.1 

305.7 

320.0 

333.7 

348.5 

300,4 

center  of  gravity  (JN) 

59?. 1 

589,1 

504,2 

579.4 

574.1 

563.3 

TENSION  PER  blanket  (LB) 

.50 

2.50 

0.00 

10.50 

16.50 

25,00 

"Ci«ent  of  inertia  n 

,1751ti)9 

,1045+09 

,1934+09 

,2ol5*og 

,2101+09 

,2190+09 

moment  of  inertia  I? 

• 1 06Sao7 

,1023*07 

, 1793+07 

,1770*07 

.1751+07 

,1732+07 

SPECIFIC  power  (KW/kg) 

,260 

,252 

,241 

.231 

,221 

.209 

SPECIFIC  WEIGHT  (kG/Kw) 

3.0 

4,0 

4.2 

4,3 

4.5 

<1.0 

blanket  • Mast  clearance 

TIN) 

13.0 

12,9 

12.9 

12.8 

12.8 

12.7 

♦ hooh  properties  ♦ 
OtAMFTER  ((N) 

A 

5.94 

9,01 

11.20 

12.99 

14,59 

10,57 

ei  (LB«tN-S.l) 

•31562*00 

,16130*07 

,39303*07 

,690ia+o7 

,11101+00 

, 17026+08 

root  SPRTNG  (LB*1N/HA0) 

.9707*04 

,3301*05 

.0445*1)5 

.99ol+nS 

,1402*00 

.1932+06 

MucKUiNG  capability  Ratio 

47.23 

21.70 

14.13 

10.75 

0.62 

7,16 

strength  capability  ratio 

- 

.41 

1.36 

2.55 

5,79 

5,l9 

7,06 

♦ CANNISTfR  properties  * 

height  (IN) 

31.03 

34.57 

37,49 

39,75 

41.02 

43,58 

OiAmETER  (IN) 

7,0l 

10.03 

13.29 

15,33 

17.22 

19,31 

* weights  (LB)  ♦ 

ARRAY 

292,1 

305.7 

320.0 

333.7 

540,5 

308,4 

ROOM 

4.0 

10,0 

17.0 

22.7 

20.6 

35.4 

CAMnisTER 

5,2 

12.0 

10,0 

25.0 

31.0 

39.0 

tension  mechanism 

1.2 

1.0 

2.5 

3.5 

4.9 

6.0 

hast  sleeve 

2.7 

3,0 

“.a 

4.0 

5.2 

5.6 

shaft 

7,6 

7.5 

7.3 

7.2 

7.2 

9,3 

HEADER 

2.<» 

2.8 

3.L 

3.4 

3,9 

4,6 

DRUM  bearing 

1.5 

1.5 

1.0 

1.0 

2.0 

2.2 

CENTER  SUPPORT 

14,9 

14.7 

14.5 

14.4 

14.3 

14.1 

DRUM  DEPLOY  actuators 

1,3 

1.3 

1,3 

1.3 

1.3 

1.3 

SLIP  ring  assembly 

9.3 

9,3 

9.1 

9.3 

9,3 

9.3 

LEADING  EDGE  MEMBERS 

4,0 

4,0 

4,0 

3.9 

3.9 

5.9 

ONUHS 

23.0 

22.7 

22,5 

22,4 

22.3 

22.1 

LATCHES 

.3 

.3 

.3 

.3 

.3 

.3 

ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 
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*««iV  TYPE  GE  ROLLOUT 


POWER/WING  b 35,0  KW 


ARRAV  MIOTH  ■ 6.00  .N 


BLANKET  area  ■ ,36ee9*r)fc  IN«8Q  BLANKET  HEIGHT  ■ 2l3.6  L8 


fREOUENCV  DEPENDENT  PARAMETERS 


♦***•  MINIMUM  FREOUENCY  HZ 

««Y«« 

,009 

,021 

,032 

,002 

,052 

.063 

**•«*  torsional  FREOUENCV  HZ 

,009 

,021 

.032 

.002 

,052 

.083 

•♦***  bending  FREOUEWCY  HZ 

««««« 

,018 

,000 

,062 

,092 

.103 

.128 

• ARHAV  properties  * 
blanket  mIOTm  (IN) 

101.7 

100.3 

139,2 

136.0 

137,7 

157,0 

AkfiAY  length  (M) 

30.65 

35,21 

35,07 

35,67 

35,86 

36,05 

ASPECT  RATIO 

0,38 

0,40 

0,03 

0,08 

0,48 

u.si 

ARRAY  mass  (KG) 

1 30,0 

139,9 

105.8 

151.3 

157,0 

168, t 

ARRAY  WEIGHT  (LH) 

295,7 

307.8 

320,7 

332,9 

306.3 

385.5 

CENTER  OF  GRAVITY  UN) 

503,1 

501  ,2 

537,5 

533,7 

529.5 

520.0 

TFN3I0N  PER  BLANKET  (LB) 

.50 

2,50 

6,00 

10.50 

18.50 

25.00 

MfiKFNT  OF  INERTIA  11 

.1513A09 

,15«r*n9 

,1658*09 

,1719*09 

,1787*09 

,1887+09 

moment  of  INFRTIA  I? 

,2180*07 

,2130*07 

,2102*07 

,2079+07 

.2059+07 

,2000+07 

SPECIFIC  Pn«EH  (Km/KG) 

,260 

,250 

,200 

.231 

.222 

.ail 

SPECIFIC  WEIGHT  (KG/KW) 

J.8 

0.0 

0.2 

0.3 

0,5 

4,7 

blanket  * mast  clearance 

(IN) 

12.9 

12.9 

12.9 

12*9 

12. a 

12. a 

* ROU*^  properties  ♦ 
dtaheter  ttn) 

5,60 

•* 

9,54 

lfl,6T 

12.31 

13,62 

15.37 

El  (LH*IN«50) 

.27203*08 

.13906*07 

,33675*07 

,59959+07 

,95210+07 

•14562*06 

ROOT  SPRING  (LB-IN/RAD) 

,6693*00 

,2952*05 

,5758*05 

.6833*05 

.1250*08 

•1720*06 

RUCKLING  capability  Ratio 

02,09 

19.51 

12.69 

9.85 

7,74 

6*32 

strength  capability  Ratio 

.37 

1.25 

2.38 

3.5l 

4.81 

6.39 

♦ CaNNISTER  PHuPtHTIES  ♦ 

height  (IN) 

29.82 

33.20 

35.99 

38,10 

40.12 

02.18 

diameter  (IN) 

6.65 

10.06 

12.59 

14.52 

18.30 

18.10 

♦ weights  (LR)  ♦ 

ARRAY 

295.7 

307.8 

320.7 

332.9 

346.3 

385.5 

ROOM 

0.3 

9.8 

iS.l 

20.2 

25,5 

31.6 

CAmnisTER 

0.7 

10,9 

18,0 

22.5 

28,4 

35.1 

TENSION  mechanism 

1.2 

1,8 

2,4 

3.3 

4.6 

8..0 

mast  sleeve 

2.5 

3.3 

3.9 

0,3 

4.7 

5,»l 

shaft 

B.9 

6,7 

8,8 

9,5 

8.4 

11.5 

HEADER 

2.6 

2,8 

3.2 

3.6 

4.2 

Si.O 

drum  bearing 

),5 

1.5 

1.8 

1.6 

2.0 

2.2 

CFnTer  support 

16.5 

16*2 

16. t 

16.0 

15.8 

J5.7 

DRUM  DEPLOY  actuators 

i.S 

1,3 

1.3 

1.3 

• 1,3 

1.3 

SLIP  RING  assembly 

9.3 

9.3 

9.3 

9.3 

9,5 

9.3 

leading  edge  members 

0,3 

0.3 

0.3 

0.2 

0.2 

0,2 

'’ROMS 

20.7 

20,0 

?4.3 

ao.t 

24.0 

23,9 

L ATCHfcs 

.3 

.3 

.3 

.3 

.3 

.3 
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*Rft4V  TyPE  GE  ROLIOUT 


POWFR/WIMG  « 3S«0  KW 


ARRAY  WIDTH  • 


8.50  M 


8LANKET  AREA  ■ ,3e689«0<>  IN»30 


blanket  weight  ■ 213.6  L» 


ERFOUCNCV  OEPEHDENT  PARAMETERS 


t$t*«  MINIMUM  frequency  HZ 

.010 

.022 

.053 

.043 

,059 

,065 

*****  torsional  frequency  HZ 

.010 

,022 

.033 

,043 

,05« 

,065 

*««««  REnOINR  frequency  H2 

***** 

,019 

.092 

,065 

,005 

,107 

.131 

* array  properties  * 

blanket  WIOTH  (INI 

151.6 

ISO  .6 

199,3 

148. S 

197.8 

147,1 

array  length  (M) 

32,56 

32.80 

33.09 

33,25 

33,91 

33.57 

ASPECT  RATIO 

3.B3 

3.R6 

3.89 

3.91 

1.93 

3.95 

array  mass  (KG) 

136.2 

191,2 

196,5 

151.6 

157,1 

165.8 

ARRAY  weight  (LB) 

299. 6 

510.7 

322.3 

353,4 

345,6 

369,7 

TE'iTER  Of  GRAVITY  (IN) 

500,9 

490.2 

496,7 

493.9 

490.6 

901.0 

TENSION  PER  blanket  (LB) 

*50 

2.50 

6,00 

10,50 

16,50 

25,00 

Rijk'ENT  OF  INERTIA  11 

.1329+09 

,1375+')9 

,1437+09 

, 1980+09 

,1543+09 

• 1609  + 09 

*JCJ«FNT  of  TNfRTIA  I? 

,2515*07 

,2401+07 

,2437+07 

,2413+07 

.2392+07 

,2379+07 

SPECIFIC  Pn<^ER  (Kw/Kg) 

.257 

.240 

.239 

.231 

.223 

.211 

SPECIFIC  WEIGHT  (KG/KW) 

5.9 

4.0 

4,2 

9.3 

9.5 

9,7 

BLANKET  - Mast  clearance 

(IN) 

15,0 

12.7 

13,0 

13.0 

12.9 

12.9 

* anOM  PROPERTIES  * 

OIAMETFR  (IN) 

5.01 

6.11 

10.19 

11.69 

13.12 

14.59 

Et  (LH-TN-SQ) 

,23809+06 

.12066+07 

.29972+07 

, 52103+07 

.82697+07 

,12699+od 

root  spring  (LB-IN/Rad) 

,7857+04 

,2654+05 

. 5185+05 

,7950+05 

,1129+06 

• 1546  + 06 

BUCKLING  CAPABILITY  PaTIO 

39,07 

17.59 

11*46 

6,70 

6.98 

5.69 

strength  Capability  RaTio 

.35 

, 1.15 

2.18 

3.25 

4,46 

5.93 

* cannisTer  properties  ♦ 

HFIGHT  (IN) 

28,46 

32,01 

34.75 

36,81 

30.71 

40.66 

diameter  (TN> 

6,58 

9,57 

1 1.97 

I3.8O 

15.40 

17.22 

♦ WEIGHTS  (LB)  ♦ 

ARRAY 

299.6 

5to,7 

322.3 

333.4 

345.6 

364,7 

BOOM 

3.8 

0.6 

13.5 

18.1 

22,9 

20.5 

CannISTER 

4.4 

9.8 

15.3 

•20,9 

2^-.7 

31,8 

TENSION  mechanism 

1.1 

1.5 

2.3 

3.2 

4.9 

6.1 

HAST  sleeve 

2.3 

3.0 

3.5 

5.9 

4.3 

4,6 

shaft 

10.2 

to.i 

9,9 

9,0 

9.7 

14.1 

HEADER 

2.(> 

2,8 

3.2 

3.0 

9,9 

5,9 

DRUM  bearing 

1.5 

1.5 

1.6 

1 .8 

2.0 

2.2 

center  SUPPORT 

18,2 

18,0 

17,6 

17,7 

17,5 

17.4 

DRUM  DEPLOY  actuators 

1.5 

t.3 

1.3 

1 .3 

1.3 

1 .3 

SLIP  RING  assembly 

9,3 

9.3 

9,3 

9.3 

9.5 

9.3 

leaoing  edge  members 

9.6 

9.6 

9.6 

0.5 

a.S 

9.5 

nRuwS 

26,9 

26.2 

26,0 

25,6 

25,7 

25.6 

LATCHES 

.3 

.3 

.3 

.3 

*3 

.3 

s s 

Bp 
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*RRiY  TYPE  GE  ROLLOUT 


POWER/WINO  ■ 35,0  KW 


ARRAY  WIDTH  m 9,00  M 


blanket  APEA  ■ ,36869406  IN-SO  BLANKET  WEIGHT  > Sl3.6  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


)»«»(«  MINIMUM  FREQUENCY  H2 

♦ **♦9 

,010 

,022 

.034 

,045 

,056 

,086 

,»*««  torsional  frequency  HZ 

«99«9 

,010 

,022 

.034 

,045 

.056 

.068 

BENDING  FREQUENCY  HZ 

• OlR 

.043 

,067 

,088 

*110 

.135 

* ARRAY  PROPERTIES  * 

blanket  width  tIN) 

161,6 

159.4 

159,4 

159,4 

158.0 

157,3 

ARRAY  length  (m) 

30.57 

30.97 

30.97 

30.97 

31,27 

31.40 

ASPECT  RATIO 

3,40 

3,44 

3.44 

3.44 

3,47 

3.49 

array  mass  (KG) 

136,6 

142,6 

147,6 

152.5 

157.6 

166.2 

ARRAY  wtiGHT  (LR) 

300.0 

313,7 

324.7 

335.1 

346.7 

365,6 

center  of  gravity  (IN) 

463.4 

465.6 

460,2 

455,7 

454.8 

445.5 

TENSION  PFR  blanket  (LB) 

.50 

2.50 

6,00 

10,50 

16,50 

25,00 

MOMENT  OF  INERTIA  1| 

,1167+09 

,1227+09 

,1258+09 

,1266+09 

.1546+09 

,1400+09 

MOMENT  OF  inertia 

,2660+07 

,2002+07 

,2604+07 

,2807*07 

.2755+07 

,2738+07 

SPECIFIC  POWER  (KW/KG) 

,253 

.245 

.237 

.230 

.222 

.211 

SPECIFIC  weight  (KG/Krt) 

S.R 

4.1 

4.2 

4.4 

4,5 

4..  7 

Bl anket  • mast  clearance 

(IN) 

13.0 

13.6 

12.9 

12.2 

12.9 

12,9 

♦ BOOM  properties  ♦ 

diameter  (tN) 

5,15 

7,75 

9.65 

11.10 

12,59 

14,00 

El  fLR-IN-3Q) 

,20963+06 

.10763+07 

.25831+07 

.45203+07 

,72387+07 

*11063+08 

ROOT  SPRING  (LB-IN/HAD) 

,7142+04 

,2436+oS 

.4697+05 

,7147+05 

.1017+06 

,1398*06 

ruckling  CAPABILITY  RaTIO 

35,47 

16,06 

10.38 

7,84 

6,42 

5.24 

STRENGTH  CAPABILITY  BaTIO 

,32 

l.n? 

2.01 

2.99 

4.23 

5,63 

* cannistfr  properties  * 

height  iIN) 

27.63 

31,25 

33.68 

35,54 

37,12 

39.00 

DIAMETER  (tN) 

6,0« 

9.15 

11.39 

13.10 

14,86 

18,52 

* weights  (LRI  * 

ARRAY 

304.0 

313,7 

324,7 

335,1 

346,7 

365.6 

ROOM 

3.4 

7,9 

12.3 

16.2 

20.4 

25.3 

CANNISTER 

4,0 

9,0 

14.0 

18,5 

23,7 

29,3 

TENSION  mechanism 

1.1 

1.5 

2.2 

3,0 

4.2 

5,9 

MAST  sleeve 

2.1 

2.7 

3.2 

S.5 

3.9 

4.3 

shaft 

11.7 

11.4 

1 1 .4. 

11,4 

11.7 

17,0 

HEADER 

&.<» 

2.’ 

3.3 

3.9 

4.7 

5.8 

ORljM  REARING 

1,5 

1,5 

1.6 

1.8 

2.0 

2.2 

center  support 

20,1 

19,7 

19,7 

19,7 

19.4 

19.3 

OWIIM  nfPlOY  ACTUATORS 

1.3 

1,3 

1.3 

1.3 

1.3 

1.3 

SUP  RING  assembly 

9.3 

9,3 

9.3 

9,3 

9,3 

9.3 

L£ iDInG  EOGF  members 

4.9 

4.9 

4.9 

4.9 

4,8 

4.6 

DRUMS 

26,0 

27.7 

27.7 

27,7 

27.4 

27,3 

LATCHES 

.3 

.3 

.3 

.3 

.3 

*3 
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*B»A¥  T¥P|  CE  POLtnUT 


power/wing  ■ aotO  kw 


array  width  b 6.00  M 


BLANKET  AREA  B ,iUOa4t<l«06  IN»SQ  BLANKET  WEIGHT  ■ 244.1  LB 


*****  MINIMUM  FREOUENCV  HZ  ♦♦♦*♦ 
**«*•  torsional  FREOUENCV  HZ  »*♦** * * 
*****  bending  FREOUCNcY  HZ  ***** 


* ABHAV  properties  * 
blanket  width  (IN) 

ARRAY  length  (H) 

ASPECT  Ratio 
array  mass  (KG) 

ARRAY  vJFIGHT  (LB) 

CENTER  OF  GRAVITY  (IN) 

TENSION  PER  blanket  (LB) 

moment  of  inertia  It 

MOMfHT  OF  INERTIA  I? 

SPECIFIC  POWER  (Kw/kg) 
SPECIFIC  WEIGHT  (KG/Krt) 

blanket  « Mast  clearance  TIN) 


* ROOM  properties  ♦ 

Diameter  tin) 

EI  (LO-IN-SQ) 

ROOT  SPRING  (LB-TN/RAO) 
hUCKUMC  CAPABILITY  HftTlO 

strength  caoability  ratio 


♦ CaNNISTeR  properties  ♦ 
height  (IN) 
diameter  (IN) 


* weights  (LB)  ♦ 

ARRAY 

BOOM 

CANNISTER 
tension  mechanism 
Mast  sleeve 
shaft 

HEADER 

DRUM  hearing 
CFNTER  SUPPORT 
DRUM  OEPLOY  actuators 
SLI®  RING  assembly 
leading  edge  memcjeRS 

'^HUWS 

I ATCHES 


frequency  OtPENOENT  PARAMETERS 


,010 

.017 

,027 

.010 

,017 

.027 

.019 

.033 

.053 

100. S 

99,1 

97,4 

S6,i4 

56.96 

57,94 

9.36 

9,U9 

9.66 

140.7 

I5«J,4 

174,7 

329,3 

350.6 

384,0 

915,6 

907,6 

690,6 

1,00 

3,00 

8.00 

,454Uo9 

,4062+09 

,5324+(t9 

,1197*07 

,1162  + (i7 

, 1123*07 

.267 

,251 

.229 

3,7 

9.0 

4,4 

12.6 

12.7 

)2.5 

9,55 

12,66 

16.43 

lttlU4+0T 

.4S679+(i7 

.12051+00 

,2990+OS 

,6965*05 

, 1491+06 

60,93 

35.69 

?2,55 

,9b 

2.13 

4.33 

39,91 

43,62 

48,04 

11.27 

16,93 

19,39 

329*3 

350.6 

384,4 

12.4 

?2.2 

37,0 

13.3 

23.4 

39.4 

1.5 

2.1 

3.9 

5.2 

6,5 

8,1 

5,0 

4.6 

4.7 

2.9 

2.7 

a.’ 

1.5 

1 ,6 

1.7 

11.5 

11.3 

11.1 

1.3 

1.3 

1.3 

9,7 

9,7 

9,7 

3,1 

3.0 

3.0 

IT. 9 

17.5 

17,3 

.3 

.3 

.3 

,035 

,043 

.051 

.035 

,043 

.051 

.069 

.087 

.104 

96,3 

95,1 

93,2 

56,64 

59,32 

60,59 

9,77 

9.89 

1 0 . 1 n 

168.4 

203,8 

220.6 

414.4 

446.3 

465.2 

676,2 

659,6 

654,5 

14.00 

22.50 

32.50 

,5716+09 

,6J48*o9 

,6762+09 

,1097*07 

,1072*07 

.1029+07 

.212 

.196 

.181 

4.7 

5.1 

5,5 

12.3 

12.1 

12.9 

19,01 

21,68 

24.02 

21599+08 

.35531+oB’ 

.63529+06 

,2310+06 

,3355+06 

.4562+06 

17,25 

13,97 

11.67 

6.33 

6,85 

n.iB 

51.27 

54.06 

57.29 

22.43 

25.59 

26.35 

414,4 

446.3 

485.2 

So.l 

64,0 

60.3 

52,8 

66,6 

84,2 

6.3 

9,1 

12.1 

9,3 

10.4 

11.6 

4.6 

4,4 

5.3 

3.2 

3.6 

4,0 

1 .9 

2.1 

2.4 

Ul.9 

10.8 

10,5 

1 .3 

l.i 

1.3 

9,7 

. 9.7 

9.7 

2.9 

2.9 

2.6 

17.1 

16,9 

16,5 

.3 

,3 

.5 
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ARBiV  TYPE  &E  ROLLOUT 


POWER/WINS  II  RO.O  KH 


ARRAY  WIDTH  • 6.90  M 


blanket  area  ■ ,iia«oa+o6  in-so  blanket  weight  » lb 


*«**«  MINIMUM'  FREQUENCY  HZ 

FREQUENCY 

,010 

DEPENDENT 

.018 

parameters 

.028 

.037 

.096 

,059 

torsional  frequency  HZ 

«*«*« 

,010 

.018 

,028 

,037 

,096 

,054 

*****  BENDING  FREGUENCV  HZ 

***** 

,020 

.039 

,055 

,073 

♦ 092 

,11(1 

♦ array  properties  * 

blanket  width  (IN) 

110,7 

109.3 

107,7 

106.6 

105.6 

109,7 

ARRAY  length  (M) 

51. 0l 

51.69 

52.90 

52,93 

53.96 

53,92 

ASPECT  RaTjo 

7,85  1 

7,95 

8,06 

8,19 

B.22 

8.29 

AHRaY  HASS  (KG) 

1«9,S 

J5S.2 

171.9 

183,1 

198,3 

210,0 

ARRAY  WEIGHT  (LB) 

329,7 

396.0 

377.0 

902,7 

931,8 

962,1 

CENTER  OF  gravity  (JN) 

636,0 

8l9.6 

605.8 

793.9 

781.6 

786,2 

TENSION  PER  blanket  (LB) 

I , DO 

3,00 

8.00 

14,00 

22,50 

32.50 

HOHENT  OF  inertia  I) 

,3729+09 

,3956+09 

,9276+09 

,9553+09 

,9662+09 

.5152+09 

MOMENT  OF  inertia  I? 

.1961+07 

,1925*n7 

,1369*07 

,1357+07 

.1351*07 

.131 0+07 

SPECIFIC  PO»»ER  (KW/KG) 

.267 

,?53 

,233 

*2l'» 

.209 

.190 

specific  weight  (KG/KW) 

3,7 

9.0 

«,3 

9.8 

4,9 

5.3 

blanket  . mast  clearance 

(IN) 

12.8 

12.8 

12.8 

12.5 

12, « 

12.2 

* BOOH  properties  * 

diameter  (IN) 

6,90 

11.79 

15.29 

17.87 

19.99 

22.18 

El  (IRoIN-SQ) 

,11675+07 

,35902+07 

.96555+07 

,17800+08 

,26899+ne 

.92392+08 

ROOT  SPRING  (LB-IN/RAD) 

.2569+05 

,6013*05 

,1282+08 

. 1961  + 06 

•2670*06 

,3830+06 

buckling  capability  Ratio 

5?, 98 

. 30,97 

19,51 

l«.9l 

11.60 

10.12 

strength  capability  Ratio 

,67 

1 .92 

3.93 

5,77 

7.92 

10.30 

* cannistfr  properties  ♦ 
height  (IN) 

37,87 

91.50 

95,38 

98,37 

51.28 

53.95 

OJAMETER  (IN) 

10.50 

13,9i 

18,09 

20,85 

23,59 

26,17 

• weights  (LR)  * 

ARRAY 

329,7 

598.0 

577,0 

9i}2,7 

931.8 

962., 1 

ROOM 

10.7 

19,1 

31.8 

■ 42.6 

55,1 

66,4 

CAnnISTEM 

11,6 

20.9 

39.2 

95.7 

58.5 

71,9 

tension  mechanism 

1.9 

2,0 

3.8 

5.8 

8,9 

1 1,0 

MAST  sleeve 

4,6 

5,7 

7,0 

e.Q 

6.9 

9,8 

shaft 

6.0 

5,9 

5.7 

5.6 

s.s 

7,1 

9.4 

header 

2.8 

2,7 

3.0 

3.4 

3.9 

DRUM  REARING 

1 .5 

1.8 

1,7 

1.9 

)2.3 

2.1 

2.4 

center  support 

12.6 

12,8 

12,9 

12.1 

12.0 

ORl'M  OEPLOY  actuators 

1,3 

1 .5 

1 .3 

1 .3 

1 .3 

t.i 

9,7 

SUP  RING  assembly 

9,7 

9,7 

9,7 

9.7 

9,7 

leading  edge  members 

T.8 

3.3 

3,3 

3.3 

3.2 

3.2 

19.5 

19.3 

19,0 

18,8 

10,6 

18, S 

latches 

.3 

.3 

.3 

.3 

.3 

.3 
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array  type  ge  rollout 

POHER/HINC  m «0,0  KW 

ARRAY 

WIDTH  a 7,00  M 

BLANKET  AREA  ■ 

«4aR44*06  INwSQ 

blanket  weight  « 

LB 

*****  MINIMUM  FREQUfeNCV  HZ  ♦♦♦*• 

»***•  torsional  frequency  HZ  »♦••• 
<♦**♦  bending  frequency  HZ  ♦•*** 


• *t?R«Y  PROPERTIES  ♦ 

RLANKET  >«IOTh  (IN) 

ARRAY  LENGTH  (M) 
aspect  RATfO 
ARRAY  MASS  (KG) 

ARRAY  '^ETGHT  (LR) 

CENTER  OF  GRAVITY  (IN) 

TENSION  PFP  BLANKET  (LB) 
moment  of  inertia  it 

MOMENT  OF  inertia  I? 

SPECIFIC  POWER  (KW/Kg) 
SPECIFIC  weight  (KG/Kw) 

BLANKET  . Mast  clearance  (IN) 


• ROOM  properties  ♦ 
diameter  (TN) 

El  (LB-IN-SQ) 

ROOT  spring  (lB»IN/R*D) 
buckling  capahiuty  Ratio 
strength  capability  ratio 


• CaNMSTcR  properties  ♦ 

height  (IN) 

DIAMETER  (IN) 


* weights  (LR)  • 

ARRAY 

ROOM 

Cannister 
TENSION  mechanism 
MAST  sleeve 
shaft 
header 

drum  bearing 

center  support 

DRUM  deploy  actuators 

SLIP  ring  assembly 

LEADING  EDGE  MEMBERS 

ORUMS 

LATCHES 


frequency  dependent  parameters 


.nil 

,019 

,030 

.oil 

,019 

.030 

.021 

.036 

.056 

120,7 

119.0 

117,9 

46,76 

«7,26 

47,66 

6«66 

6,75 

6,64 

150.5 

157,8 

169,3 

331.1 

347,1 

372,5 

750.6 

745.0 

734,9 

1,00 

3,00 

6.00 

.3120*09 

,3290+09 

,3527+09 

,1752*07 

,1714*07 

,l67Uo7 

.266 

,254 

.236 

3.6 

3,9 

4.2 

12.9 

12.9 

12.7 

8,33 

11.03 

14.29 

98103+06 

»30070*07 

.82228+07 

.2272*05 

*5264+05 

.1119*06 

46.43 

27,09 

17.06 

.76 

1.73 

3.56 

36,25 

39.66 

43.27 

9,83 

13.01 

16.86 

331.1 

347,1 

372,5 

9.4 

16,7 

27,5 

10,2 

17,9 

30,0 

1.4 

1.9 

3,4 

4.1 

5.0 

<».2 

7,2 

7,1 

6,9 

2.6 

2,8 

3.1, 

1.5 

1,6 

1.7 

14.3 

14,1 

13.9 

1 .3 

1.3 

1.3 

9,7 

9.7 

9.7 

3.7 

3.7 

3.6 

21.2 

21.0 

20.7 

.3 

.3 

.3 

,039 

,048 

,057 

.039 

.048 

.057 

,076 

,096 

*115 

116.9 

115.9 

115.1 

48.28 

46,70 

49,06 

6,90 

6,96 

7.01 

179,5 

. 191,1 

2o3.6 

395,0 

420.4 

447,9 

725.2 

715,2 

700.7 

14,00 

22,50 

32.50 

,3727+09 

,3953+09 

,4165*09 

,1643*07 

.1617*07 

.1595*07 

.223 

.209 

,196 

4,5 

4.8 

5.1 

12,6 

12.6 

12.4 

16,50 

18,66 

20.69 

14645+08 

.23942+06 

.35098*08 

,1726*06 

.2495*06 

*3324*06 

13,01 

10.33 

8,81 

5,25 

7.25 

9,44 

46.06 

48.78 

50.77 

19.48 

22.02 

24.41 

395,0 

420.4 

447,9 

37,1 

47,8 

57. S 

40,0 

51.2 

62,8 

5.4 

7.8 

10.2 

7.0 

7.7 

6.5 

6,8 

6,7 

9.1 

3.5 

4.1 

4.8 

1 .9 

2.1 

2.4 

13,7 

13,6 

13,5 

1.3 

1,3 

1.3 

9,7 

9,7 

9.7 

3,6 

3.5 

3.5 

20,6 

20.4 

20,3 

.3 

.3 

.3 
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ARR4V  TYPE  GE  ROLLOUT 


POMER/WING  m ttOtO  KW 


ARRAY  HIDTH  « 7.50  M 


BLANKET  AREA  ■ ,4a444A06  IN«SC 


FREGUENCV 


***♦♦  MINIMUM  FREQUENCY  HZ  **'**♦ 

.on 

*****  torsional  frequency  HZ  ♦♦♦•♦ 

• oil 

*****  bending  frequency  HZ  ***** 

.022 

• ARRAY  properties  ♦ 

blanket  RTDTh  (IN) 

130.6 

ARRAY  length  (M) 

43,17 

aspect  ratio 

5.76 

ARRAY  MASS  (KG) 

151.6 

ARRAY  WEIGHT  (LB) 

333.4 

tenter  of  gravity  (IN) 

666.9 

tension  per  blanket  (lB) 

1,00 

moment  of  inertia  Ij 

,2657+09 

moment  of  inertia  I? 

,2071*07 

SPECIFIC  POWER  (KW/KG) 

,264 

SPECIFIC  WEIGHT  (KG/Kw) 

3.«1 

blanket  - M4ST  clearance  (IN) 

12.9 

* pOOm  properties  ♦ 

diameter  (IN) 

7,89 

Et  (Lh«>TN«iSO) 

,63615*06 

ROOT  SPRINC,  (LB-IN/RAO) 

,2016*05 

BUCKLING  CAPABILITY  RaTIO 

41.57 

STRENGTH  capability  RaTIO 

.72 

* cannistep  properties  * 

height  (IN) 

34,57 

diameter  (IN) 

9,31 

* WEIGHTS  (LB)  * 

ARRAY 

333.4 

BOOM 

8.3 

cannisteh 

9.2 

tension  mechanism 

1.3 

mast  sleeve 

3.7 

SHAFT 

8.5 

HEADER 

2.6 

DRUM  BE4RIMG 

t.s 

16.0 

center  support 

DRUM  deploy  actuators 

1.3 

slip  ring  assembly 

9,7 

leading  edge  members 

4.0 

i^humS 

2?. 9 

latches 

.3 

BLANKET  WEIGHT  ■ 244,1  LB 

DEPENDENT  PARAMETERS 


,019 

,031 

,040  • 

.051 

,060 

.019 

,031 

,040 

,051 

.060 

.037 

.060 

• OBO 

.101 

.120 

129,5 

128.1 

127.1 

126.2 

125.0 

43.58 

44.06 

44.4Q 

44,73 

45,02 

5.01 

5,87 

5.92 

5.96 

6.00 

156,0 

168.2 

177.3 

167.7 

199.3 

347,6 

570,0 

390,0 

413.0 

438.4 

662.  1 

674.2 

666.5 

656.4 

644.4 

3,00 

8,00 

14.00 

22.50 

32,50 

,2782*09 

.2963+09 

.3115+09 

• 3280*09 

.3446*09 

.2031*07 

,1907+07 

, 1956+07 

.1951*07 

.1909*07 

.253 

,238 

.226 

.213 

.201 

3,9 

4.2 

4.4 

4.7 

5.0 

12.9 

12.6 

12.8 

12.6 

12.6 

10,43 

13,40 

15.47 

IT. 62 

19,38 

.25562*07 

,69684*07 

.12383*08 

•20201*08 

•29560*08 

,4660*05 

,9007+05 

,1522*06 

,2197*06 

,2922*06 

24.23 

15.00 

1 1 .43 

9,22 

7,72 

1 .60 

3.22 

4,76 

6,75 

8.61 

37,79 

41,57 

44,20 

46.38 

48,6] 

12.30 

15,81 

16,25 

20.79 

22.86 

347.6 

370.0 

390,0 

413.0 

45B.4 

14,6 

?4,a 

32.8 

41,6 

50.6 

16,0 

26,5 

35.3 

45,7 

55,3 

1.8 

3,2 

5.1 

7.3 

9,5 

4,5 

s.s 

6.1 

6,9 

7,5 

8,3 

8.2 

8.0 

8.4 

11.5 

2.8 

3.2 

3.7 

4.4 

5.2 

1.6 

1.7 

1.9 

2.1 

2.4 

15.6 

15.5 

15.4 

15.2 

15.1 

1.3 

1.3 

1.3 

1.3 

1,3 

9.7 

9,7 

9.7 

9,7 

9,7 

4.0 

3,9 

3.9 

3,9 

3.8 

2?, 7 

22.5 

22,3 

22.1 

22,0 

.3 

.3 

.3 

.3 

.3 
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*RB*Y  TYP£  Ge  ROLLOUT 

blanket  area  • 

minimum  FREOUENCV  HZ 

pOWER/WINO  ■ UO«0  KW 
.a<l444^06  IN*SQ 

FREQUENCY  dependent 
.Oia  .020 

array  width 
blanket  weight  n 244,1 

parameters 

.032  ,042 

M 6.00  M 
LB 

,053 

,062 

«*«•«  torsional  FREQUENCY  HZ  ***♦• 

• 0l2 

,020 

.032 

.042 

.053 

*062 

*»«««  5FN0ING  FREQUENCY  HZ 

.022 

,039 

.063 

• 063 

,1p5 

.125 

» ARRAY  properties  ♦ 

BLANKET  WTOTH  (IN) 

141.7 

139,6 

138,3 

137.3 

136,4 

135.6 

ARRAY  length  (M) 

39.62 

40.43 

40.83 

4t,i0 

41.17 

41.61 

aspect  Ratio 

4.96 

5,05 

5.10 

5.14 

5.17 

5,20 

ARRAY  mass  (KO) 

<53,1 

156.7 

167,8 

176,0 

165,6 

196,5 

ARRAY  ^(EIGHT  (LB) 

336,6 

349.1 

369.2 

387.1 

406.4 

432.4 

CENTER  OF  gravity  (IN) 

625,2 

627.0 

620,7 

614,5 

606,5 

595,2 

TENSION  P£H  BLANKET  (LB) 

1,00 

3.00 

6.00 

14,00 

22,50 

32.50 

MOMENT  OF  inertia  H 

,2259+09 

,2586+09 

,2526+09 

,2644+09 

,2776+09 

.2911+09 

moment  of  INERTIA  I? 

.2453+07 

.2376+07 

.2332+07 

,2302+07 

,2275*07 

,2253*07 

SFErlFiC  POhER  (KW/kg) 

.261 

.252 

,236 

.227 

.215 

,2o4 

SPECIFIC  WFIGHT  (KG/KW) 

3.6 

4,0 

4.2 

4,4 

4,6 

4.9 

BLANKET  • mast  clearance  (IN) 

12.0 

12,9 

12.9 

12,8 

12.6 

12,7 

* POOM  properties  ♦ 

OIAMETER  (TN) 

7,40 

9,89 

12.70 

14,66 

16,56 

16.20 

61  CLB-IN-SO) 

.71166406 

,22003+07 

,59630+07 

,10613+08 

.17263+08 

,25251*06 

ROOT  spring  (LB-IN/RAO) 

,1766+05 

,4165*05 

,8819+oS 

. 1 356+06 

.1954*06 

.2597*06 

BUCKLING  capability  Ratio 

36,60 

21  .79 

13.46 

10.26 

6.14 

6.81 

STRENGTH  Capability  Ratio 

.64 

1 .48 

2.99 

4.42 

6.13 

7,63 

♦ cannister  properties  ♦ 

MEICHT  (IN) 

33.34 

36, Z3 

39.62 

42.32 

44,75 

46.65 

OIAMETER  (IN) 

6,73 

11,67 

14,98 

17,29 

19,54 

21*46 

♦ WEIGHTS  (LB)  * 

ARRAY 

336.6 

349.1 

369,2 

387,1 

4o8.4 

432.4 

ROOM 

7,4 

13.0 

21 .6 

29.0 

37,3 

45,3 

cannister 

8,1 

14,5 

?3,6 

31.7 

40.5 

49*0 

S o 

TENSION  mechanism 

1.3 

).« 

3.1 

4,6 

6,9 

9.0 

mast  sleeve 

3.3 

4.0 

4.9 

5.5 

6.1 

6.6 

P 

shaft 

10,0 

9.7 

9,5 

9.4 

10.4 

14,3 

is 

HE  AOF.R 

2.7 

2.9 

3,3 

3.9 

4.7 

5.6 

ORiiM  BEARING 

t.s 

1.6 

1.7 

1 ,9 

2.1 

2.4 

center  support 

16. 0 

17,6 

17.3 

17,1 

17,0 

16.6 

ORUM  OEPLOY  actuators 

1,3 

1.3 

1.3 

1.3 

1.3 

1.3 

slip  ring  assembly 

9.7 

9,7 

9.7 

9.7 

9.7 

9,7 

LE  AOING  EDGE  members 

4,3 

4.3 

4.2 

4.2 

9.2 

4.1 

S p 

OPUHS 

24.6 

24.4 

24.2 

24,0 

23.9 

23.7 

N6S 

LATCHES 

.3 

.3 

.3 

.3 

.3 

*3 
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*RRA/  TYPE  G£  ROLLOUT 


ARRAY  WIDTH  ■ 8.S0  M 


POWFR/WINO  » <J0* * * *0  KH 
BLANKET  AREA  ■ ,aau«i|  + 06  IN*3Q  BLANKET  HEIGHT  « LB 


minimum  frequency  HZ 
*****  torsional  frequency  HZ 

bending  frequency  HZ  ***** 


* array  PROPERTIES  * 

blanket  width  (IN) 

ARRAY  tENGTH  (M) 

ASPECT  RATIO 
ARRAY  MASS  (KG) 

ARRAY  weight  (LP) 
center  of  gravity  (IN) 

TCrSIUN  PEN  BLANKET  (LB) 

MU»'ENT  OF  INERTIA  II 
^n^ENT  OF  inertia  I? 

SPECIFIC  Pn^fR  (KN/kg) 
SPECIFIC  WEIGHT  (KG/Kw) 
blanket  • Mast  clearance  (TN) 


♦ BOOM  properties  * 

diameter  TIN) 

E I (I Hk I N«SO ) 

ROOT  SPRING  (LB*IN/HAD3 
Ri'CKLING  CAPABILITY  RATIO 
STRENGTH  capability  RaTIO 

* cannister  properties  ♦ 

height  (IN) 
diameter  (TN) 


• WEIGHTS  <Lfl)  ♦ 

ARRAY 

HOCIM 

CannISTER 
TENSION  MECHANISM 
mast  Sleeve 

SHAFT 

header 

drum  bearing 
center  support 

DRUM  OEPl OY  ACTUATORS 
SLIP  ring  assembly 
LF  AOING  EDGE  MEMBERS 
OR'jxS 
latches 


frequency  DEPENDENT  PARAMETERS 


,012 

,021 

,033 

,012 

♦ 021 

,053 

,025 

,040 

,065 

150.6 

ISO. 6 

148,4 

37.48 

37,48 

36, o4 

4.41 

4.41 

4,40 

154.5 

159,9 

166,0 

340,0 

351,7 

369,7 

5B2.J 

575,0 

574.0 

1,00 

5,00 

8,00 

,200U09 

,2047+09 

,2182+09 

,2768+07 

,2789+07 

,2707+07 

,259 

.250 

• 238 

3.9 

4,0 

4.2 

13.2 

12.1 

12.9 

7.07 

9,30 

12,07 

63040+06 

.18912+07 

,51945+07 

,1631+05 

.3718+05 

,7932*05 

33,37 

19,27 

12,17 

.60 

1.33 

2.77 

32.39 

35.lt 

38.34 

8.54 

10.97 

14, ?4 

340.0 

351.7 

369,7 

6.6 

11.7 

19,4 

7.4 

12.6 

21,6 

1.2 

1.7 

2.9 

3.0 

3,6 

4.4 

U.4 

11.4 

11.0' 

2.7 

2,9 

3.5 

1.5 

1.6 

1.7 

19.7 

19.7 

19.2 

1,3 

1.3 

1.3 

9.7 

9,7 

9.7 

4.6 

4,6 

4.5 

26.5 

26.3 

25,9 

.3 

.3 

.5 

,044 

.055 

,065 

,044 

.055 

.065 

,066 

*t08 

,130 

147.5 

146.6 

145,9 

36,27 

36,49 

38,69 

4,50 

’ 4.53 

4,55 

175,4 

184,6 

195.2 

385.9 

406.2 

429.4 

569.0 

561,4 

550.5 

14,00 

22,50 

32,50 

.2277+09 

,2385+09 

,2492+09 

•2676+07 

,2649+07 

.2628+07 

• 228 

,217 

,20S 

4.4 

4,6 

4.9 

12.9 

12.8 

12.8 

13,92 

15,72 

* 17,28 

92006+07 

,14961  + (i8 

.21830+08 

.1218+06 

.1754+06 

.2328+06 

9.25 

7,34 

6,14 

4.11 

5,70 

7,30 

40.73 

43.05 

45,06 

16,43 

la.ss 

20,39 

365,9  ■ 

406,2 

429.4 

26,0 

33.3 

40,4 

28.7 

36,6 

44,2 

4.6 

6,5 

8.S 

5,0 

5,5 

6,0 

10.9 

12,6 

17.6 

4,1 

5,1 

8.1 

1.9 

2.1 

2.4 

19.1 

16,9 

18,8 

1.3 

1.3 

1.3 

9.7 

9,7 

9.7 

4.5 

4.5 

4.5 

25,7 

25. <> 

?5.S 

.3 

.3 

»1> 
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iRfliy  TyPf  CE  rollout 


POWER/wIKiS  » «IO»0  KW 


array  MIOTM  m 9.00  M 
BLANKET  AREA  « ,U«auO+0b  IN-SO  BLANKET  WEIGHT  ■ 209.1  LR 


frequency  dependent  parameters 


*****  FREQUENCY  HZ 

**««« 

,015 

,021 

,035 

,095 

,057 

,067 

*****  torsional  frequency  HZ 

*«««* 

,013 

.021 

,035 

.095 

.057 

.067 

*****  bending  frequency  HZ 

***** 

,029 

,091 

,067 

,089 

.112 

.139 

♦ ARRAY  PROPERTIES  * 

Bl ankeT  oJOTh  (IN) 

IBO.S 

159,9 

158, « 

157.6 

156.7 

156.0 

ARRAY  length  (M) 

3S.lt 

35,90 

35,63 

35*82 

36,01 

36.17 

ASRECt  RATIO 

3.90 

3,95 

3,96 

5.98 

9,00 

9,02 

ARRAY  MASS  (KG) 

1S6.5 

1S1.2 

168,7 

175,5 

180,5 

199,9 

ARRAY  wEIGhT  (LB) 

399.5 

359, S 

371.2 

366.1 

905,9 

928,6 

CENTER  OF  GRAVITY  (JN) 

537,9 

557.9 

532,8 

529,0 

521  ,S 

510. 9 

TENSION  PER  blanket  (l6) 

1,00 

3,00 

8,00 

19,00 

22.50 

32,50 

MO-ENl  OF  inertia  li 

. I756f09 

,1623409 

,1906*09 

,1966+09 

,2075409 

,2165+09 

MOMENT  OF  IHFRTIA  1? 

,3201407 

,3196407 

,3109407 

,3076+07 

♦3oSl+o7 

.3030407 

SPECIFIC  Pt)*£R  (Kw/KG) 

,?56 

,?9e 

,237 

.226 

.217 

,2o5 

SPECIFIC  weight  (KG/Kw) 

3.9 

9.0 

9.2 

9.9 

0,6 

9,9 

blanket  - mast  CLEAHANCt 

(IN) 

13,0 

13.2 

13,0 

13,0 

12,9 

12,9 

« BUON  PBOPEHTIES  ♦ 


03  ■ ” ' ^ ■ 

H*  diameter  (IN) 

6.78 

8.96 

1 1,99 

13,25 

19,96 

16,99 

El  (LP-IN-SO) 

,55317+06 

,16869+07 

,95560+07 

,80603+07 

,13091+oB’ 

,19083+08 

RliriT  SPRING  (LB*IN/RaO) 

,1979+05 

,39l2+oS 

,7189+05 

,1103+06 

,1587+06 

,2105+06 

Buckling  capability  ratio 

30.76 

17,91 

11, 09 

6.39 

6,65 

5.56 

strength  capability  Ratio 

,56 

1,26 

2,57 

3,81 

5,?9 

6,78 

♦ C4NNISTER  PHUPERTIES  * 

height  (IN) 

30,97 

33,89 

37,10 

39,90 

91,62 

93.55 

diameter  (IN) 
* weights  (LB)  • 

b.oo 

10*58 

13,56 

15,69 

17,66 

19,90 

O Q 
^ § 

ARRAY 

399.3 

359,5 

371,2 

386,1 

905,9 

928*8 

8| 

BOOM 

6.0 

10,6 

l7,b 

23,5 

30.1 

36,5 

CanniSTEH 

6,6 

12,0 

1R,6 

26,1 

33,3 

90,2 

tension  mechanism 

1,2 

1.7 

2,8 

9.9 

6,2 

6*1 

S !> 

mast  sleeve 

2,0 

3,« 

9,5 

5,0 

5,9 

shaft 

13,0 

12,8 

12.7 

12,5 

IS, 2 

21*3 

HEADER 

2,7 

2,*^ 

3,6 

9,9 

5,9 

6,6 

K & 

DRUM  BEARING 

1.5 

1,6 

1,7 

1,9 

2,1 

2.9 

center  support 

21.6 

21.5 

21.3 

21.1 

2o,9 

20*6 

S CO 

DRUM  deploy  actuators 

1,5 

1,3 

1,3 

1,3 

1,3 

1.3 

SLIP  RING  assembly 

9,7 

9,7 

9,7 

9,7 

. 9,7 

9,7 

leading  EOGfc  members 

9.9 

9.9 

0,8 

9.6 

9,8 

9,8 

DRUMS 

26,0 

27.8 

27,6 

27.S 

27.3 

27,2 

LATCHES 

.3 

,3 

,3 

,3 

,3 

*3 
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TYPE  se  BOLIOUT 

pqwer/winq  ■ aStO  Kw 

ARRAY 

HIOTH  ■ 6.00  H 

bianket  area  « 

.SOOOO'tOB  IN«SQ 

8EANKET  weight  • 

27fl.6  LB 

frequency  dependent 

parameters 

•***»  HINIMUH  FREQUERCY  HZ 

***** 

,009 

,017 

.026 

.033 

.041 

,051 

*****  TOPSIORAL  FREQUERCY  HZ 

«««** 

,009 

,017 

,026 

• 033 

.041 

.051 

*****  BEROINC  frequency  HZ 

***** 

.017 

.033 

.052 

,066 

,0«4 

,)10T 

* ARRAY  PROPERTIES  * 

rtUAMKFT  HlOTH  (IN) 

too.l 

98,0 

96.2 

95,0 

92.0 

90, 7 

ARRAY  length  (H) 

63,03 

60.77 

65,99 

66.61 

68,55 

70,00 

ASPECT  RAT)0 

10,57 

10.79 

11,00 

11.14 

11.42 

11.67 

AR«AY  mass  (KG) 

167,1 

183,2 

203.i 

219,3 

242,0 

274,8 

ARRAY  height  (LR) 

367,7 

403,1 

446.9 

462.5 

532,5 

6n4,6 

CEMER  OF  GRAVITY  (IN) 

looa.i 

1026,8 

1006. e 

969,6 

979,5 

955.5 

TENSION  PEP  blanket  (LB) 

1,00 

4.00 

10,00 

16,50 

27,00 

45,00 

MOMENT  OF  INERTIA  H 

,6502+09 

,7174+09 

,7952+09 

■a550+u9 

,9594+09 

,1087+10 

MOMENT  OF  INERTIA  I? 

,1323+07 

,1268+07 

,1221+n7 

.1192+07 

,1133+07 

,1089+07 

SPETIFIC  P'lwEH  (KH/Kg) 

,269 

,2«6 

,222 

,203 

,186 

.164 

SPECIFIC  WEIGHT  (KG/Kh) 

3,7 

4.1 

4.5 

4,9 

5,4 

6.1 

blanket  » mast  clearance 

(IN) 

12*8 

12.6 

12,3 

12,1 

12,8 

12,9 

* BOOM  PROPERTIES  ♦ 

OiAMfrER  (TN) 

10. OR 

15,03 

19,07 

21.90 

25,27 

29rOl 

El  (LB-IN-SQJ 

•16052+07 

,75286+07 

.19540*06 

.33049*06 

,56925+06 

♦98927*08 

ROOT  SPRING  (LP*IN/RAO) 

,3590+OS 

.1048.06 

•2142+06 

.317B+06 

,4778.06 

,7231+06 

buckling  Capability  ratio 

73,06 

. 37,73 

24.32 

19,44 

15.01 

12,50 

STRENGTH  CAPABILITY  RaTIp 

,99 

2,74 

5.16 

7,36 

10,34 

14.13 

• CANNISTaR  properties  * 

HEIGHT  (IN) 

42.65 

47,83 

52,86 

55.81 

59,74 

64,49 

diameter  (IN) 

12.32 

17,73 

22,51 

25,84 

29.81 

34.23 

* weights  (LB)  * 
ARRAY 

367,7 

403.1 

446,9 

482,3 

532.5 

604,6 

«00M 

15.0 

30,8 

50,6 

65.7 

87.3 

lt7.'S 

cannister 

15,9 

32,0 

52,9 

69.8 

92,8 

122,3 

tension  mECHANISN^ 

1,6 

2*6 

5,1 

7,4 

11.3 

19.3 

hast  sleeve 

6,2 

8,4 

10,3 

11,7 

13.5 

15.6 

shaft 

5.5 

5,3 

5.1 

5.0, 

4.7 

6.5 

header 

2.9 

2.6 

3,0 

3.3 

3,8 

4,5 

DRUM  bearing 

1.5 

1 ,6 

1,8 

2.0 

2,3 

2.8 

10.9 

rENlER  SUPPORT 

12.1 

n.a 

11,6 

11,4 

11.1 

PHl'H  UEPIOV  actuators 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

SI  IP  ring  assembly 

10,2 

In, 2 

10.2 

1 0.2 

10,2 

10.2 

leading  edge  members 

3.1 

3,0 

2.9 

2.9 

?.8 

2.8 

DRUMS 

17.6 

17,5 

|7,2 

17,0 

18,5 

16.2 

LATCHES 

.3 

.3 

.3 

.3 

.3 

.3 
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*9Riy  TVP£  SE  ROLLOUT 


ARRAY  WIOTH  m 6,50  M 


POWER/WING  ■ «5»0  KW 
81.ANi<£T  area  ■ ,50000*06  IN»SU  81.ANKET  WEIGHT  « 27<l,6  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


*****  minihum  FHEOUENCY  HZ  ***** 

,009 

,018 

,020 

.035 

,099 

,055 

*****  TORSIONAL  FHEQUENCV  HZ  *♦♦•* 

,009 

,018 

,028 

.035 

,099 

.055 

/**«*  bending  FHEOUENCY  HZ  ***** 

,016 

,03S 

,055 

.070 

,069 

*113 

♦ array  PROPERTIES  • 

BLANKET  >*rr'TH  (IN) 

1 1 (> . 3 

100.3 

106.6 

105,5 

109.2 

101+7 

ARRAY  length  (H) 

57,59 

50.63 

59.57 

60,20 

60.91 

62.96 

aspect  ratio 

0,86 

9,02 

9,16 

9.26 

9.37 

9.61 

ARPAY  mass  (KG) 

167,0 

160.8 

197.9 

211.6 

. 229,9 

258.0 

ARRAY  ..EIGHT  (LM) 

■$67.9 

397,0 

935,3 

965,6 

505,7 

569,5 

CENTER  OE  gravity  (IN) 

990,0 

928,9 

91J  .3 

698,8 

080,8 

863,9 

TENSION  PER  blanket  (LB) 

1,00 

9,00 

1 t)  • 0 1) 

16,50 

27.00 

95,00 

moment  of  TNERTIA  II 

.5328*09 

,5805+09 

,6330+09 

,6763+09 

,7296+09 

,8273+09 

MOMENT  OF  inertia  tp 

,1615*07 

, 1558*f>7 

,15(j9  + o7 

,1978+07 

.1995+07 

,1379+07 

SPECIFIC  PONFR  (KR/KG) 

,?69 

.299 

,227 

.213 

,196 

.179 

SPECIFIC  ■vEIPHi  (KG/Kw) 

3.7 

9.0 

9.9 

9.7 

5.1 

5,6 

blanket  - Hast  clearance  (in) 

12.0 

12.7 

12.5 

12.9 

12.1 

12.9 

* BOOH  PROPERTIES  * 


S diameter  fIN) 

9,79 

13,90 

17,79 

20,21 

23.16 

26.69 

El  (LB-IN-SQ) 

,198SU+n7 

• 61692+(i7 

.15922+06 

,26628+00 

.99952+08 

,78716+00 

ROOT  SPRING  (LB*IN/RA0) 

.31 06+  05 

•9o29+nS 

.1837+06 

.2710+06 

.9002+06 

•6092+06 

BltCKLING  capability  RaTTO 

63.91 

32.27 

21.09 

16,55 

13.26 

10.54 

strength  capability  Ratio 

- 

.69 

2,93 

9.71 

6,60 

9,33 

12.86 

* CaNNISTER  PROPERTIES  * 

height  (IN) 

90.39 

95.56 

69,00 

52.07 

55.95 

60.56 

diameter  (IN) 

11.99 

16, «0 

20.93 

23,85 

27,33 

31,99 

* weights  (LB)  • 

ARRAY 

367.9 

397.0 

935,3 

965.6 

505.7 

569,3 

BOOM 

12,9 

26.8 

93.0 

56,5 

72,9 

98,9 

CAMNISTER 

13,8 

28.2 

95,9 

59,6 

78,2 

103.5 

TENSION  mechanism 

1.5 

2.6 

9.7 

6.0 

10,2 

17,5 

mast  sleeve 

5,9 

7,2 

6.9 

10.0 

11.3 

13.0 

shaft 

6.7 

6.5 

6.2 

6.1 

6.0 

8.7 

HEADER 

2.<> 

2.» 

3.1. 

3.3 

9.1 

5,0 

DRUM  BEARING 

1 .5 

1 .6 

1.0 

2.0 

2,3 

2.0 

CENTER  SUPPORT 

13.7 

13.9 

13,1 

12.9 

12.7 

12,9 

DRUM  DEPLOY  ACTUATORS 

1.3 

1,3 

1.3 

1 .3 

’1.3 

1.3 

SLIP  RING  assembly 

10.2 

10,2 

10.2 

10.2 

iO.2 

in. 2 

LE  ADING  EDGE  MEMBERS 

3.9 

3.3 

3,3 

3.2 

3.2 

3.1 

DRUMS 

19, S 

19.2 

10,9 

16.7 

10.5 

16,1 

LATCHES 

.3 

.3 

.3 

.3 

.3 

.3 

ORIGINAL  PAGE  IS 
OF  POOR  QUALiry 
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*P04Y  TYPE  GE  nOLLOUT 


Pnti)ER/WlNG  ■ 45.0  KW 


ARRAY  WIDTH  « 7,00  M 


BLANKET  AREA  • ,90000*06  1N»3Q  BLANKET  WEIGHT  ■ 274,6  LR 


«**,*  MINIMUM  PHEOUENCY  HZ  ♦♦♦♦• 
**AAA  torsional  PREQUENCv  HZ  ***** 
*****  BEMOINR  FREaUENcV  «Z  ***** 


* array  properties  * 

blanket  WfOTM  {IN) 

ARRAY  length  (M) 

A5RECT  RATIO 
ARRAY  mass  (KG) 

ARRAY  weight  (LH) 

Cfef’IER  OE  GRAVITY  UN) 
tension  PfcR. MLANKET  (LB) 

moment  of  inertia  I! 

mOnfNt  of  INcRTIA  I? 

SPECIFIC  POWER  CKw/KGJ 
SPECIFIC  WEIGHT  (KG/Kw) 

blanket  - mast  clearance  «IN) 


* POOM  PROPERTIES  ♦ 

0IAMEI£R  (IN) 

El  (LB-IN-SO) 

ROOT  SPRING  (LR-lN/RAn) 

rtucKLiNG  Capability  ratio 
strength  caparility  Ratio 


• cannister  properties  ♦ 

HEIGHT  (IN) 
diameter  UN) 


♦ weights  (L«)  ♦ 
aR»ay 

riOOM 

cannister 

TENSION  mechanism 
MAST  Sleeve 
shaft 
MFAOER 

drum  rearing 
center  SIJPPORT 
DW.IM  OEPLOV  ACTUATORS 
SLIP  RING  assembly 

leading  EDGE  m£hbeRS 
DRUMS 

LATCHES 


FREQUENCY  DEPENDENT  PARAMETERS 


,010 

,010 

,029 

.010 

.019 

,029 

.ois 

.037 

,057 

120.3 

116,5 

116.9 

52,77 

53.59 

54,34 

7,54 

7,66 

7,76 

167.5 

179.5 

194,4 

3b«,5 

395.0 

427.6 

854,4 

845, fl 

631,6 

1,00 

4.00 

io.oo 

,4455+09 

,4fl03+')9 

,5!9o+o9 

, 1937+07 

,I877  + (.7 

.1826+07 

,269 

.251 

,231 

3.7 

4.0 

«.3 

12.9 

12.8 

12, 6 

9,12 

13.00 

16.58 

12495+07 

,51549+07 

, 13248+06 

.2724+05 

,7887+oS 

.1601+06 

55.62 

26,24 

18,38 

,R1 

2*20 

4.29 

38,59 

43.43 

47,36 

10.76 

15,34 

19.56 

36B.5 

595,0 

427,6 

11.3 

23.4 

37,4 

12,2 

24,7 

40,2 

1.4 

2.4 

4,4 

4.8 

6.3 

7,7 

e.o 

7,8 

7.S 

2.0 

2.e 

3.3 

1.5 

1 .6 

1,8 

15.3 

15.0 

14,7 

1.3 

1,3 

1.3 

10,2 

10,2 

10.2 

3.7 

3.6 

3.6 

21.2 

20,9 

20,7 

.3 

.3 

.3 

,037  - 

,046 

,059 

,037 

,0«6 

,059 

.073 

,093 

,120 

115,8 

114.6 

113.2 

54,83 

55.40 

56,07 

7.03 

7.91 

a, 01 

200.4 

222.4 

24  7,1 

45«,0 

489.2 

543.6 

82), 3 

&07.6 

781,1 

10,50 

27.00 

45.00 

,5497+09 

,5896+09 

,6432+09 

,1794+07 

,1760+07 

,1723+07 

.218 

.202 

.182 

4.6 

4.9 

5.5 

12.5 

12.4 

12.2 

ta.ea 

21.46 

24,71 

.22260+08 

.37176+08 

.63487+06 

.2362+06 

.3471+06 

,5105+06 

14.44 

11.40 

9.07 

6,03 

0.36 

11.00 

50,21 

53.42 

56,07 

22.26 

25.32 

29,16 

4S4.0 

409.2 

543.6 

40.9 

03,9 

63.3 

S2,l 

67,4 

89,2 

0.3 

9.5 

IS. 9 

6,7 

9.7 

1 1.1 

7.4 

7.6 

n.7 

3.7 

4,4 

5.5 

2*0 

2.3 

2.0 

14,6 

14.4 

I4,.l 

1.3 

1.3 

1.3 

in. 2 

in. 2 

10.2 

3.5 

3,5 

3.5 

20,5 

20,3 

20,0 

,3 

.3 

,3 
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*HR*y  type  ge  rollout 


P0WFR/WIN6  m ^5.0  Krt 


array  width  m 7,50  M 


blanket  area  m .SOUOO^Ob  IN-SQ 


BLANKET  WEIGHT  ■ ?7a.fc  L« 


FREQUENCY  OEPENOINT  PARAMETERS 


FRFRUENCY 

HZ 

,010 

,020 

,031 

.039 

,0«9 

,062 

torsional 

FREQUENCY 

HZ 

*«««* 

,010 

,020 

.031 

.039 

,049 

• 062 

*♦♦♦♦  HFNDlNG 

FREQUENCY 

HZ 

,019 

,038 

,060 

,077 

.097 

,125 

♦ ARRAY  PROPERTIES  * 

blanket  wTPTm  (JN) 

ARRAY  length  {M) 

aspect  ratto 

AxBAY  MASS  IKG) 

ARRAY  weight  (LH) 

CENTER  OF  GRAVITY  (IN) 

TENSION  PER  BLANKET  (LB) 
mo“EM  of  INFRIIA  11 
moment  of  inertia  Ig 
SPECIFIC  PO-EB  (KW/KG) 
SPECIFIC  weight  (KG/KW) 

BLANKET  - mast  clearance  (IN) 


« POOH  properties  ♦ 

OfAHETFR  (IM) 

El  (LB-IN, S'J) 

ROOT  SPRING  (LB-IN/RAO) 

BUCKLING  Capability  ratio 
STRENGTH  Capability  ratio 


♦ cannister  properties  ♦ 

HFIGHT  (IN) 
diameter  (IN) 


* WEIGHTS  (LH)  * 

ARRAY 

BOOM 

cannister 
tension  mechanism 
hast  sleeve 

SHAFT 

HEADER 

ORlJM  bearing 
center  support 

DRUM  DEPLOY  actuators 

SLIP  ring  assembly 
leading  edge  MEMBERS 
drums 
LATCHES 


130.4 

128.6 

127,1 

48,70 

49,36 

49,96 

6,49 

6.58 

6,66 

160,4 

179.1 

192.2 

370,6 

394,0 

422.8 

781,2 

774,0 

763,5 

1,00 

4,00 

10,00 

,3780*09 

,4043+09 

,4338+09 

,2290*07 

,2228*07 

,2175+07 

,267 

.251 

.254 

3.7 

4.0 

4.5 

13,0 

12.9 

12,8 

8,57 

12.29 

15.55 

10642+07 

,43737+07 

.11202+08 

.2415+05 

,6972+05 

,1412+06 

49,09 

25.26 

16,17 

.73 

2,04 

5.90 

37,15 

41,32 

45.38 

10,11 

14,51 

IB. 35 

370.6 

394,0 

422,8 

10.1 

20.4 

33,1 

10.8 

22,2 

35,5 

1.4 

2.3 

4.1 

9.3 

5.6 

6.8 

9.4 

9.2 

8,9 

2.* 

2.’ 

3.4 

1.5 

1 .6 

1.8 

17.2 

16,8 

16,5 

1.3 

1.3 

1.3 

10.2 

10.2 

10,2 

4.0 

3.9 

3.9 

22.’ 

22.6 

22.9 

.3 

.3 

.3 

126.1 

125,0 

123,6 

50.36 

50,82 

5l  ,36 

6.72 

6.76 

6,85 

202.8 

217.2 

239.9 

446,1 

477,9 

527,7 

755,2 

741,2 

7l8.4 

16,50 

27,00 

45,00 

,4569+09 

,4859+09 

,5273+09 

,2141*07 

,2106+07 

,2069+07 

.222 

,207 

.188 

4,5 

4.8 

5. 3 

12.7 

12.5 

12.4 

17,70 

20.25 

23.13 

18779+08 

.31284*06 

.53257+08 

,2080+06 

,3049+06 

.4545+06 

12,69 

10.16 

7.95 

5,50 

7,84 

10.92 

48,06 

50,69 

54,27 

zn,88 

23,90 

27.30 

446,1 

477,9 

527.7 

43,1 

55,4 

73,0 

45,9 

60,1 

78,4 

5,9 

8.8 

14.8 

7.6 

8.6 

’,7 

8.8 

9,6 

15.0 

3.9 

9.7 

9.1 

2,0 

2.3 

2.8 

16.4 

16,2 

15.9 

1.3 

1,3 

1.3 

In. 2 

10,2 

10,2 

3,9 

3.8 

3,8 

22.2 

22.0 

21.8 

.3 

.3 

,3 

SB 

Md  Q 

Is 
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aSBaV  type  ge  rollout 


POWERyWING  • as.o  KW 


ARRAY  V«IDTH  ■ 8«00  H 


BLANKET  AREA  ■ ,50000+06  IN«>90  BLANKET  WEIGHT  m 270,6  L8 


f* * * *tt*  mjmthuh  frequency  HZ  ♦♦♦•+ 
*****  torsional  frequency  HZ  ***** 
*****  BENDING  frequency  HZ  ***** 


* array  properties  ♦ 
blanket  RIOTh  (IN) 

ARRAY  length  (H) 

aspect  ratio 
ahRAY  mass  (KG) 

ARRAY  WEIGmT  (LB) 

CENTER  OF  GRAVITY  (IN) 

TENSION  PfH  blanket  (LR) 

HOHENT  OF  inertia  II 
homant  of  INfRTIA  I? 

SPECIFIC  POWER  (KH/KG) 
SPECIFIC  WEIGHT  (KG/Kw) 
blanket  - mast  clearance  (IN) 


* PNOM  PROPERTIES  * 

OIaHETER  (IN) 

FI  ClB«lN.SO) 

ROOT  spring  (LB«IN/RaO) 
BUCKLING  capability  HaTIO 
STRENGTH  capability  RaTIO 


* CaNNTSTeR  PRnPERIIES  ♦ 
HFIGHt  (IN) 
diameter  (IN) 


* weights  (LR)  * 
array 

BOOM 

CANNISTER 
TENSION  HECHANI9H 
mast  sleeve 
shaft 
Mfc  AOER 

OHUH  hearing 
tenter  support 
ORiJM  DEPLOY  actuators 
’’LIP  ring  assembly 

LtAOlNG  EObE  MEMBERS 
lYRUHS 

LATCHES 


FREQUENCY  DEPENDENT  PARAMETERS 


,010 

,021 

,032 

,010 

,021 

,032 

,020 

,000 

,062 

lao.a 

138,8 

137.3 

05.22 

45,76 

46,26 

5.65 

5.72 

5.78 

169, tt 

179,5 

191.0 

373.5 

390,4 

420.2 

717.6 

712.6 

7o3.4 

1,00 

^,00 

10.00 

.3257+09 

,3458+09 

.3682+09 

.2675+07 

.2610*07 

.2555*07 

,265 

.251 

,236 

3.8 

4,0 

<*.2 

IS.O 

12.9 

12.0 

8.13 

11.57 

14.74 

91744+06 

,57590+07 

,96003+07 

,2161+dS 

.6223+05 

,1257+06 

44.22 

22.38 

14.52 

,67 

1 .84 

3,62 

35,59 

39,92 

43.39 

9.60 

13,65 

17.39 

373.5 

394,4 

420,2 

9,0 

18,4 

29.2 

9,7 

19,7 

31.9 

1.3 

2.2 

3,9 

3,9 

5,0 

6.1 

11,0 

10.7 

10.5' 

2.7 

3.0 

3.5 

1.5 

1.6 

1 .8 

19,2 

IB. 8 

18.5 

1.3 

1 ,3 

1.3 

10,2 

In, 2 

10.2 

4.3 

4.2 

4,2 

?4.6 

24,4 

2«.1 

.3 

.3 

.3 

,040 

,051 

,064 

.040 

.051 

.064 

,oao 

,10 1 

,130 

136,3 

135,3 

134.0 

46,58 

46,95 

47,39 

5.82 

• 5,87 

5,92 

200.4 

213,8 

235.0 

441.0 

470.3 

517.1 

696,6 

665.2 

663.7 

16,50 

27.00 

45.00 

,5861+09 

,4093+09 

,4417+09 

,2521*07 

,2485+07 

.2440*07 

,225 

• 21  0 

.191 

4.5 

4.8 

5.2 

12,8 

12.7 

12,6 

16,76 

19.04 

' 21.73 

16064+08 

.26704+08 

,45346+08 

,1650+06 

*2708+06 

,4028+06 

11.39 

8,97 

7.01 

5.13 

7.16 

10.09 

45,92 

48,77 

S2.14 

19,78 

22.46 

25,64 

441,0 

470.3 

517.1 

38.0 

49,4 

65.9 

41,3 

53,3 

64.4 

5.6 

8,i 

13,9 

6,8 

7.6 

01. 6 

In. 3 

12.0 

10.8 

4.1 

5,1 

6.7 

2.0 

2.3 

2.8 

18.3 

18. 1 

17.9 

1.3 

1.3 

1.3 

10.2 

10.2 

10,2 

4.2 

4.1 

4.1 

23,9 

23,8 

23,6 

.3 

.3 

.3 

E-187 


ABPAV  TYPE  GE  ROLIOUT 


PaWFR/MiNG  a P5o0  KW 


array  MIDTh  a 6«S0  M 


blanket  area  a ,50000*06  IN-9Q 


blanket  weight  a 274,6  LB 


FREQUENCY  BEPENOENT  PARAMETERS 


«*«*«  MINIMUM  frequency  HZ 

.Oil 

.021 

,033 

,042 

,053 

.067 

♦**»♦  torsional  frequency  HZ 

***** 

.oil 

,021 

,033 

,042 

,053 

,067 

♦*♦**  3EN01MG  FREQUENCY  HZ 

***** 

,021 

,041 

.064 

,062 

.105 

.155 

* ARRAY  properties  ♦ 

BLANKET  kIOTh  UNJ 

150.6 

146,9 

147,4 

146.5 

145.5 

144,3 

ARRAY  length  (M) 

42.  J7 

42,66 

43,07 

43,34 

43.64 

44,0(1 

aspect  ratio 

4.Q6 

5.02 

5.07 

5,10 

5.13 

5.10 

ARRAY  Mass  (KG) 

171  .S 

IBO.O 

190.6 

199,1 

211.0 

232.2 

ARRAY  weight  (LR) 

377.2 

395.9 

419.2 

456.0 

465,9 

Sin. 7 

center  of  gravity  CIN) 

66)  .3 

656,2 

650.9 

645. 5 

634.5 

613.6 

TENSION  PER  blanket  (LB) 

1,00 

4,00 

lo.oo 

16,50 

27.no 

45,00 

MU>"ENT  OE  Inertia  it 

.2624*09 

.2993+09 

, 5170+09 

.3311+09 

,3497+n9 

,3757+09 

MOMfNT  OF  inertia  12 

,3097*07 

,3024*07 

,296fi*o7 

,2933+07 

.2897+07 

.2061+07 

SPECIFIC  P(1«ER  (KK/KG) 

.262 

,25n 

.236 

.226 

,2)3 

.194 

SPECIFIC  height  <«G/Kh) 

3.6 

4,0 

",a 

4,4 

4.7 

5.2 

blanket  • HAST  clearance 

(IN) 

12.9 

13.0 

12.9 

12.0 

12.0 

12.7 

A ROOM  PROPERTIES  ♦ 

OlAMfTER  "(IN) 

7,73 

11.00 

14.nl 

15,92 

16.07 

20.62 

El  (LH-In-SO) 

,79765+06 

.32663*07 

,83224*n7 

•13904*00 

.23073+00“ 

,39090*00 

ROOT  SPRING  (LB«IN/kAO) 

,1946*05 

,5601+OS 

, 1130+06 

,1660+06 

.2427*06 

,3604*06 

RUCKLING  Capability  Ratio 

39,99 

20.23 

13.12 

10,27 

6,09 

6.32 

STRENGTH  capability  RaTIO 

,62 

1.71 

5.37 

4.70 

6,60 

9.35 

♦ CaNNISTeR  properties  ♦ 

HEIGHT  (IN) 

34.25 

36,41 

41.70 

44,11 

46.62 

50.02 

OIAheteR  (IN) 

9.13 

12.98 

16,53 

10.79 

21.33 

24.33 

♦ WpIGHTS  (LB)  ♦ 

ARRAY 

377»2 

395,9 

419,2 

436.0 

465.9 

510.7 

BOOH 

6,0 

16.4 

26,1 

33,9 

44.0 

57.0 

cannistbr 

6,8 

17.9 

28.9 

37,4 

48,1 

62,7 

tension  mechanism 

1.3 

2.1 

3.7 

5.3 

7.9 

13.1 

mast  sleeve 

3.5 

4.6 

5.5 

6.2 

6,9 

7.7 

shaft 

12.7 

12.4 

12,1 

12.0 

14.7 

23.2 

header 

2.7 

3.0 

3.7 

4.4 

5.5 

7,4 

DRUM  rearing 

1 .5 

1.6 

1.0 

2.0 

2.3 

2.0 

center  SUPPORT 

21.3 

21.0 

20.6 

20.4 

20.2 

20.0 

ORUH  DEPLOY  actuators 

1.3 

1.3 

1,1 

1 .3 

1.3 

1.3 

SLIP  ring  assembly 

10,2 

lo,2 

10,2 

lo,2 

.10,2 

10.2 

LEADING  EDGE  MEMBERS 

0,6 

(1,6 

4.5 

0.5 

4,5 

4,4 

DRUMS 

26,4 

26.1 

25,6 

25,7 

25,5 

25.3 

LATCHES 

.3 

.3 

.3 

.3 

.3 

.3 

E-188 


AfiRiV  TYPE  GE  ROLLOUT 


POWER/viING  * 4S.0  KM 


ARRAY  WIDTH  ■ R*00  M 


BLAHKfcT  ARfcA  b ,50000+06  IN-80  BLANKET  WEIGHT  ■ ?7R,6  LB 


•*«♦*  MINIMUM  freouencv  «z 

***** 

frequency 
,nt  1 

DEPENDENT 

.022 

parameters 

,039 

.093 

.055 

.069 

+«+*«  TORSIONAL  EHEOUfcNCV  HZ 

««*«* 

,du 

.022 

.039 

.093 

P w ^ 

.055 

• 069 

*****  RENOING  FREOUENcV  HZ 

***** 

.021 

,002 

,067 

.085 

,109 

• 190 

* array  properties  ♦ 

blanket  t-TOTw  (IN) 

160,5 

I59.il 

157.6 

156.7 

155.7 

159.6 

ARRAY  LENGTH  (M) 

JR. 57 

39.82 

90.30 

40.52 

90.76 

91,08 

ASPECT  RaTtO 

(I.RO 

4.42 

4.48 

4.50 

4.53 

4.56 

ARRAY  MASS  (KG) 

trs.tt 

181  .2 

190,8 

198.6 

210.9 

230.8 

array  WEIGHT  (LB) 

38t  .5 

398,6 

4i9,7 

436.9 

463.9 

507.6 

CPNTcH  OP  gravity  UN) 

M2. 9 

6o7.8 

609,5 

600,3 

589,0 

569.S 

TENSION  PEP  blanket  (lB) 

1.00 

4,00 

10.00 

16,50 

27.00 

95..00 

HfiMENT  OF  INERTIA  H 

.2RR1+09 

.2601+09 

,276lf(l9 

,2877+09 

.3029+09 

•3244+09 

moment  of  inertia  I? 

.3539+07 

.3995+07 

.3413*07 

,3378*07 

.33«3+07 

•3308+07 

SPECIFIC  Pi)«EH  (KW/KG) 

.260 

.298 

.236 

.227 

• 2l3 

• 195 

SPECIFIC  WEIGHT  (KO/KM) 

3.9 

4.0 

4.2 

4.4 

9.7 

5.1 

12.8 

blanket  - MAST  CLEARANCE 

(IN) 

13.0 

ta.5 

12.9 

12.9 

12.8 

♦ room  properties  ♦ 

OTAHEIER  (IN) 

7.56 

10.46 

13.34 

15,16 

17.20 

19.62 

.39073+08 

•3251+06 

M (LB-IN-Sn) 

.70267+06 

.28966+07 

.72858+07 

, 12157+08 

.20193+08 

ROOT  SPRING  (LH-IN/HAO) 

,1769+oS 

.5052+05 

.1022+06 

.1501+06 

.2192+06 

BUCKLING  capability  Ratio 

36,37 

< 18.30 

11.90 

9.31 

7.33 

5,72 

STRENGTH  CAPABILITY  RaTIO 

.57 

1.58 

3.13 

9,99 

6.?3 

8.75 

* cannistfr  properties  ♦ 

height  (IN) 

35.16 

37.03 

4o«26 

42,57 

95. tS 

96,22 

diameter  (IN) 

8.70 

12.35 

15.79 

17.69 

20.30 

23.15 

* WEIGHTS  (LB)  ♦ 

ARRAY 

381.5 

398,6 

419.7 

436,9 

463.9 

5o7.6 

booh 

7.3 

10.8 

23.6 

30.6 

39.6 

51.9 

CannisTER 

ft.i 

16.2 

26.3 

39.0 

43,7 

56.9 

lEHSION  mechanism 

1.3 

2.0 

3.6 

5.0 

7,5 

12.9 

Hast  SLEEVE 

3.3 

9.2 

5.0 

5.6 

6.2 

7.0 

<;haFT 

hEaOLR 

14.5 

2.7 

14.3 

3.1 

13.9 

3.8 

13.6 

9,6 

17.8 

5.9 

26.3 

6.1 

2.8 

DRUM  HEARING 

1 .5 

1 .6 

1.8 

2.9 

- 2.3 

CEMEH  SUPPORT 

23.6 

23.4 

22.9 

22.7 

. 22.5 

22.2 

DRUM  deploy  actuators 

1 .3 

t .3 

1.3 

1.3 

1.3 

10,2 

1.3 
1 0 .2 

SLIP  RING  assembly 

In. 2 

to. 2 

10.2 

10,2 

leading  edge  members 

U.9 

9.9 

9,6 

9.3 

9.8 

0.7 

DRUMS 

LATCHES 

28,0 

.3 

27,9 

.3 

27.6 

.3 

27.4 

.3 

27.2 

.3 

27,0 

.3 

E-189 


*««4Y  TyPt  GP  ROLLOUT 


POMFR/wIMG  ■ SO.O  Ki4 


ARRAY  width  ■ 7,00  M 


flLANKET  AREA  ■ ,55556+06  IN-80  BLANKET  WElCHT  » 305.1  LR 


FREOUENCY  DEPENDENT  PAHANETERS 


.011 

,027 

,035 

,045 

,052 

,055 

torsional  frequency  HZ 

• oil 

,027 

,035 

.045 

,052 

,055 

^•*+»  BENDING  FflfOUENCY  HZ 

,0?0 

,0S3 

,070 

.091 

,107 

,112 

• array  PROPfRTIfS  ♦ 

BLANKET  KlOTw  flN) 

119.5 

116,1 

114,8 

113.4 

111.3 

111.0 

ARRAY  length  (M) 

59,05 

60.75 

61,44 

62,24 

63.37 

63.59 

ASPECT  RATIO 

e.44 

6.66 

6,78 

6.89 

9,05 

9,06 

ARRAY  mass  (KG) 

187.7 

217,4 

234.5 

257,3 

. 278,4 

285.0 

array  weight  (LB) 

413,0 

478,2 

515.8 

566,0 

612,6 

626,9 

TENTER  OF  GRAVITY  (IN) 

956.5 

930,7 

915,0 

896,7 

883.8 

B60.4 

TENSION  PER  blanket  ILB) 

1,50 

10.50 

18.50 

32.00 

45.00 

50,00 

moment  of  inertia  11 

,6243+09 

,7247+09 

,7784+09 

, 8495+09 

,9242+09 

,9460+09 

MOHfUT  nE  INERTIA  I? 

.2103+07 

.1967+07 

.1943+07 

.1697+07 

,1833+07 

,1821+07 

•’PFCIFIC  PO«ER  (KR/KG) 

,266 

.230 

.213 

.194 

,180 

.175 

SPECIFIC  WFIGHT  (KG/Kw) 

?.6 

4,5 

4.7 

5,1 

5.6 

5.7 

blanket  - mast  clearance  (IN) 

hri 

12,8 

12. 

12.4 

12.2 

12.’ 

12.9 

♦ ROOM  PRtjDgnTIES  ♦ 


DtAMETFR  fTNl 

10,99 

16.26 

21.16 

24,43 

27.03 

27,80 

El  (LB-tN-SD) 

,23472+07 

,17387+08 

,3l339+n8 

,55617+00 

•0)O84+O6 

.90710+08 

ROUT  SPRING  (L8-IN/HAD) 

,4372+05 

,1963+06 

. 3053+06 

,4695+06 

.6229+06 

,6776+06 

buckling  capability  Ratio 

51.85 

21.24 

16,10 

12.46 

10.85 

10.33 

strength  Capability  ratio 

1.12 

4.58 

6.71 

9.60 

12.20 

13.02 

• canntster  properties  ♦ 

height  (IN) 

42.05 

So. 45 

54.00 

58.nl 

6o  » 87 

61.82 

9 2 

diameter  (IN) 

12,97 

21.5S 

24,97 

26.62 

31.90 

32.60 

* rfights  <LH)  ♦ 

ARRAY 

413.0 

478.2 

5l5,0 

566,0 

612.6 

626,9 

>v  O 

BOOH 

16,4 

45,2 

61.4 

62.9 

100.4 

106.6 

CANnISTER 

17.6 

48,6 

65.3 

07.0 

106,4 

112.5 

TENSION  mechanism 

1.7 

4,0 

8.2 

12.4 

17.7 

18,0 

HAST  slefve 

6.1 

9,2 

10.6 

12.1 

13.4 

13.8 

B ^ 

shaft 

8.7 

8,2 

8.0 

8,6 

11.2 

12.2 

HEADER 

2.7 

3.3 

3,8. 

4,7 

5.4 

5.7 

CO 

DRUM  rearing 

1,5 

1 .8 

2,0 

2.4 

2.8 

2.9 

center  support 

16,2 

15,6 

1S,4 

15.1 

14.7 

14.7 

DRUM  DEPLOY  ACTUATORS 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

SLIP  ring  assembly 

10,6 

In. 6 

10.6 

10.6 

10.6 

10.6 

leading  edge  members 

3.7 

3.6 

3.5 

3.5 

3.4 

3,4 

drums 

2). 2 

2o,6 

20,4 

20.2 

19.8 

l’,7 

1 ATCHES 

.3 

.3 

.1 

.1 

.3 

.3 

E-190 


ARRAY  TyPE  5e  ROLLOUT 


POWER/H1N6  « SO.O  KM 


ARRAY  WIDTH  ■ 7,50  M 


BLAHKEI  area  • ,55556+06  JN-SO 


FREQUENCY 


♦♦***  minimum  frequency  HZ  ♦♦♦♦♦ 

,0tl 

**♦*♦  torsional  FHEUUENCY  HZ 

,oU 

*♦**+  BENDING  FPEWUENCY  HZ 

,o2I 

# array  properties  * 

blanket  wIotm  (IN) 

129(6 

ARRAY  length  fH) 

56.45 

ASPECT  HaTjO 

7,26 

ARRAY  MASS  (KG) 

IBS, 2 

array  HEIGmT  (LH) 

616,1) 

CENTER  UF  GHAYITY  (IN) 

875.1 

tension  per  blanket  (LB) 

1.50 

MOMENT  OF  iNfRTIA  11 

,5285+09 

MOMENT  OF  InfRTIA  I? 

,2689+07 

SPECIFIC  PO^ER  (KW/kg) 

• 266 

SPfClFlC  wF.IGHT  (KG/Kw) 

3.8 

blanket  - hast  clearance  (1N) 

12.9 

* ROOM  properties  * 

DTAMETER  (IN) 

10.35 

£I  (LH-1N-SG) 

,19956+07 

ROOT  SPRING  ae-IN/HAO) 

,5871+05 

BUCKLING  Capability  ratio 

67,55 

strength  Capability  RaTto 

U02 

* CaNNISTFR  properties  + 

height  (IN) 

60.36 

diameter  (IN) 

12.19 

* WEIGHTS  (LB)  * 

array 

616.0 

BOOM 

16.5 

CannISTER 

15,6 

TENSION  mechanism 

1 .6 
5,6 

MAST  SLEEVE 

shaft 

10.3 

header 

DRUM  bearing 

1 .5 

center  support 

18.2 

Ohum  deploy  actuators 

1.3 

SLIP  RING  assembly 

In  .6 

leading  edge  members 

6.  II 

DRUMS 

22,6 

latches 

.3 

blanket  weight  ■ 305,1  LB 

DEPENDENT  PARAMETERS 


,02B 

,037 

,067 

,055 

,058 

«02S 

,037 

,067 

,055 

,056 

,055 

,073 

,095 

.112 

• lie 

126.6 

125.1 

123.6 

122.8 

122.5 

55,82 

56.38 

57,01 

57,66 

57.61 

7.6U 

7.52 

7,60 

7,66 

7.68 

216.3 

229, « 

269.8 

268,1 

273.9 

671,5 

51)6,6 

569,6 

589,9 

6o2.7 

801*8 

856,7 

661.8 

825,1 

6o5,6 

10,50 

18.50 

32.00 

65.00 

50,00 

,6036+  o9 

,6637+09 

,6967+09 

.7376+09 

.7526+09 

,2368+o7 

,2323+07 

,2275+07 

,2265+07 

•2235+n7 

.233 

.218 

.200 

♦ 186 

,183 

6.5 

6.6 

5.0 

5.6 

5,5 

12.7 

12,6 

12.6 

12,3 

12,2 

17.16 

19,86 

22.88 

25.20 

25.90 

16679+06 

,26386+n8 

,66670+08 

• 66669+  08 

,76660+08 

, 1729+06 

,2686+06 

.6116+06 

,5379+06 

,586J+o6 

18,69 

16.22 

10.96 

9.63 

6,97 

6.18 

6.15 

8.63 

11,26 

12.03 

68.25 

51,57 

55,31 

57,57 

58.66 

20.22 

23.61 

27.00 

29.73 

30.56 

671  ,5 

506,6 

569,6 

589,9 

602,7 

39,9 

56.0 

72,6 

86.2 

91.3 

«2.9 

57,5 

76,5 

92.7 

97,9 

6,5 

7,6 

11,5 

16,3 

16,6 

e.5 

9.3 

l0,6 

H.5 

11.8 

9,8 

9.6 

10,9 

16.7 

16.1 

^.1 

^.1 

<•.1 

8.6 

1,8 

2.0 

2.6 

2.8 

2.9 

17.6 

17,3 

17,1 

1 0,9 

16.8 

1,3 

1.3 

1.3 

1.3 

1,3 

10,6 

I0.6 

to  .6 

I0.6 

in.  6 

3,9 

3,8 

3.8 

3.8 

3.7 

22,6 

22.1 

21,9 

21,7 

21.7 

.3 

.3 

.3 

.3 

.3 
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ARB*v  TyPE  GE  ROLLOUT 


POWER/MINC  ■ 50.0  KW 


blanket  area  ■ .S5556tu6  IN.Stt 


, 

frequency 

dependent 

*****  MINIMUM  PREQUENCY  HZ 

«**«* 

.oil 

,029 

**♦»♦  torsional  frequency  hi 

**««« 

• oil 

.029 

*****  sending  frequency  HZ 

«**«« 

.022 

,057 

* ARRAY  PROPERTIES  * 

blanket  «I0TH  (IN) 

I3R.fe 

136,6 

ARRAY  length  (M) 

50.52 

51  ,69 

ASPECT  RATIO 

6,32 

6.96 

ARRAY  MASS  (KG) 

IBP. 2 

212.9 

AMkAY  wEI6^.r  (L6) 

R16.2 

967.3 

center  of  gravity  (IN) 

8UTJ , 6 

766.7 

TENSION  PEP  blanket  (LB) 

1,50 

10,50 

MUM(;NT  OF  INERTIA  H 

,«536*09 

,5115+09 

MOMENT  OF  INERTIA  I? 

,2909+07 

,2789+07 

SPECIFIC  PO*ER  (KW/KG) 

.26« 

,23'5 

SPECIFIC  HEIGHT  (HG/Kr) 

3.8 

9.2 

blanket  - mast  clearance 

TIN) 

13.0 

12.8 

* flOOM  PROPERTIES  ♦ 

OtawETER  TIN) 

9.73 

16.12 

El  (LB-IN-SQ) 

,l7iet+07 

.12565+08 

HOOT  SPRING  (lB-TH/RAD) 

,3959+05 

.1539+06 

BUCKLING  capability  Ratio 

92.21 

16.55 

strength  capability  raTIo 

,92 

3,80 

* CannISTfP  properties  ♦ 

height  (IN) 

39,02 

96,99 

Diameter  (jn) 

11,96 

19, o3 

♦ weights  (LB)  ♦ 

ARRAY 

916.2 

967.3 

BOOM 

13,1 

35.7 

CannisteR 

13.9 

3B,1 

TENSION  mechanism 

1.6 

9.2 

bast  sleeve 

9.8 

7.2 

SHAFT 

12.0 

It. 9 

HEADER 

?,7 

3.6 

DRUM  hearing 

1.5 

1.8 

CENTER  support 

2t),9 

1R.7 

DRUM  deploy  actuators 

1.3 

1,3 

slip  ring  assembly 

1 0 . 6 

10,6 

leading  EDGE  members 

9,3 

9.2 

hRiJmS 

29,6 

29.1 

latches 

.3 

.3 

array 

width  a 8.00  M 

blanket  weight  * 

305,1  L8 

parameters 

.038 

,099 

,058 

,060 

.038 

.099 

.058 

,060 

,076 

,099 

,117 

.123 

135.9 

134.1 

133.2 

132,9 

52.10 

52,61 

52,98 

53.10 

6,51 

6.58 

6.62 

6.69 

2?5.9 

299.7 

261.7 

267.1 

99P.9 

538.9 

575.8 

587.7 

778,3 

761.1 

799.7 

791,0 

18,50 

32,00 

95.00 

50,00 

,5929+09 

,5022+  09 

,6150+09 

•6266+09 

,2738+07 

, 2689+07 

,2659+07 

,2698+07 

.221 

.209 

,191 

.187 

9,5 

9.9 

5,2 

5.3 

12.7 

12.5 

12.5 

12.9 

IB. 66 

21+66 

23.67 

2«.33 

•2253i+ne 

,39799+00 

•56675+08 

,63258+08 

,2389+06 

.3699+06 

,U762+n6 

.5171+06 

12.58 

9,80 

8.32 

7.01 

5,62 

8,29 

10.39 

11,06 

99.57 

52,72 

55.20 

56,01 

22.1)2 

25.56 

27.93 

28,71 

o o 

996.9 

538.9 

575.8 

507,7 

§1 

98,2 

63,7 

76.5 

81.0 

51.0 

7.2 

• 6fl  * 7 

62.0 

15.2 

66,7 

15.5 

6,? 

11.2 

9,9 

13.7 

in. 2 
18. 5 

10,9 

20,3 

5I 

«.3 

2.1) 

5.5 

2.9 

6.7 

2.8 

7,1 

2.9 

19,5 

19.2 

19,0 

16.9 

1.3 

1 .3 

1.3 

1.3 

10,6 

10.6 

• 10.6 

10,6 

'l.l 

9.1 

9,1 

9.1 

23.9 

25,7 

23,5 

23,5 

.3 

.3 

.3 

.3 
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ARP*Y  TYPE  CE  rollout 


POWER/WINC  ■ 50.0  KW 


ARRAY  WIDTH  ■ a.50  H 


(3LAHKET  area  ■ IH>SO 


fRFOUEHCY 


MINIMUM  FREQUENCY  HZ 

***** 

,012 

*****  torsional  frequency  HZ 

«*•*« 

,012 

»««**  pending  frequency  HZ 

***** 

,023 

♦ ARRAY  PROPERTIES  * 

HLANKET  ••IOTm  (IN) 

150.6 

ARRAY  LENGTH  (M) 

46.05 

ASPECT  ratio 

5,51 

ARRAY  MASS  (KG) 

IRO.T 

ARRAY  .iEIGmT  (LH) 

416,6 

rf'JlER  OF  gravity  (IN) 

757.4 

tension  pew  blanket  (LB) 

1.50 

moment  of  inertia  Ji 

,3861+06 

HOHfNT  OF  INaHTIA  I? 

,3405+07 

SPECIFIC  PO<>ER  (Km/Kc?) 

,262 

SPECIFIC  HEIGHT  (KG/Kw) 

3,8 

blanket  - mast  clearance 

(IN) 

t?,l 

* BOOM  properties  * 

diameter  (IN) 

9,23 

£I  (IH-IN.SQ) 

,14775*07 

ROOT  SPRING  (LB-IN/RaO) 

,3O09+oS 

RUCKLING  capahility  Ratio 

37,98 

strength  capability  Ratio 

.85 

* CANNISTER  properties  * 

height  (IN) 

37.34 

DIAMETER  (IN) 

10,89 

• RFIGHTS  (LP)  * 

ARRAY 

419.6 

ROOM 

11,6 

CANNISTER 

12,5 

TENSION  mechanism 

t ,5 

mast  sleeve 

4.4 

shaft 

14,n 

HEADER 

2,7 

DRUM  hearing 

1 ,5 

cfmer  support 

23,0 

Drum  deploy  actuators 

1.3 
Id, 8 

SLIP  RING  assembly 

leading  edge  members 

(1,6 

nR(iHS 

36.5 

latches 

.3 

blanket  weight  ■ 305,1  LB 

dependent  parameters 


,03t 

,040 

,051 

,060 

,063 

.031 

,040 

,051 

,060 

,063 

.059 

,076 

,103 

,121 

,126 

146,8 

145,7 

144,4 

143,5 

143,2 

48.06 

48,43 

48,86 

49,16 

49„26 

5,65 

5.70 

5,75 

• 5,78 

5.80 

211,5 

233.6 

241,4 

257.6 

26;s.8 

465.3 

492.0 

531,0 

586,6 

578,1 

730.0 

721,4 

7o6,6 

689,2 

665,4 

10.50 

10,50 

32,00 

45,00 

50.00 

,4392+(j9 

•4636+D9 

,4960+09 

,5211+09 

,5305^09 

,3235*07 

.3160*07 

,3139+07 

,311)9  + 07 

, 3099+07 

,256 

,224 

,207 

,194 

,190 

4,2 

4.5 

4,8 

5,2 

5.3 

12,8 

12.6 

12.7 

12,6 

12,5 

15,32 

17,72 

2o,41 

22,47 

23,09 

,10861*06 

,19474*06 

,14279+OB 

*48800+06 

,54440*06 

,1381*06 

.2137+06 

,3266+06 

.4256+06 

,462o*'06 

14,95 

11.35 

8,71 

7,50 

7.13 

3.54 

5.24 

7,58 

9,71 

10.39 

44,57 

47,55 

So, 89 

52,86 

53.63 

18.08 

20,91 

24,09 

26,51 

27,25 

465,3 

492,0 

531,0 

566,6 

578,1 

31.6 

42.9 

57,4 

67,9 

71.8 

34,5 

46,1 

61.2 

74.0 

78.2 

4.0 

6,6 

10,1 

14.3 

]4;6 

6.5 

7,4 

8.4 

9,1 

9,4 

13,3 

13,1- 

16,6 

22,9 

25,2 

5,7 

4.6 

6,0 

7.5 

7,9 

1,8 

2,0 

2.4 

2,8 

2,9 

22.1 

21.8 

21.5 

21.3 

21,2 

1.3 

1.3 

U3 

1,3 

1,3 

10.6 

In, 6 

to. 6 

l'),6 

1 0 ,'6 

4.5 

4,5 

4.4 

4,4 

4,4 

25.8 

25,6 

25.4 

25,3 

25,2 

.3 

,3 

.3 

,3 

,3 
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aU»AY  TyPE  GE  ROLLOUT 


POWER/WING  a SOiO  KW 


ARRAY  width  a 9.00  H 


8L*NkET  area  a .5S55P+06  TN-SB 


BLANKET  weight  a 3oS,l  LB 


FREUUENCV  dependent  PARAMETERS 


«**y*  MjfJiHUM  FREBUENCV  HZ 

AAAA* 

,1112 

,032 

,091 

,053 

, 062 

,065 

♦♦♦*♦  torsional  FREQUENCV  HZ 

♦ ♦♦A* 

.012 

.032 

,091 

,053 

• 062 

.065 

BENDING  FHEOUENCV  H^ 

AAAAA 

,023 

.091 

.081 

«106 

.126 

.132 

♦ ARRAY  PROPERTIES  * 

blanket  width  ITN) 

159, U 

157.0 

155.9 

159,7 

153,8 

1S3.5 

array  length  (M) 

90. ?S 

99,95 

95, ?9 

95,62 

95,67 

95.95 

aspect  ratio 

9,92 

9,99 

5.o3 

5.1)7 

5.10 

5,11 

ARRAY  NASS  (KG) 

192,3 

211.3 

222.9 

239,5 

255,2 

260.3 

array  weight  (LB) 

923.1 

965,0 

989,3 

526,9 

561,9 

572,6 

CENTER  OF  GRAVITY  (IN) 

989,9 

978,0 

671  ,2 

656.5 

691.3 

637,5 

tension  per  blanket  (LB) 

1 ,50 

10.50 

18,50 

32,00 

95,00 

50.0  0 

HOf^FNT  OF  inertia  n 

,3997+09 

,3810+09 

,9015+09 

,aa79+09 

• <l999  + n9 

•0570+09 

NOHENT  OF  INERTIA  I? 

,3039+07 

,3721+07 

,3673+n7 

.3625+07 

.3597+07 

,3567+07 

specific  PDwER  (KW/Kt) 

,290 

.237 

.225 

,209 

.196 

.192 

SPECIFIC  rEIGHT  (kG/Kw) 

3,» 

9.2 

9.9 

9,0 

5,1 

5.2 

blanket  - mast  cuahance 

(IN) 

15.5 

12. 

12.6 

12,6 

12.7 

12.7 

♦ POOM  properties  a 

HJAHETER  (IN) 

8,69 

14.60 

16,88 

19.93 

21.22 

21.80 

El  (LB-IN-SO) 

,13179+07 

,95177+07 

,17005+08 

,29879+p8 

.92980+06* 

,47370+08 

ROOT  spring  (LB-IM/RAO) 

,2859+oS 

,1299+06 

. 1950  + 06 

.2996+06 

.3836+06 

,4162+06 

RUCKLING  capability  RATIO 

39.79 

13.56 

10.29 

7.69 

6.69 

6,35 

strength  capability  RATln 

.79 

3,30 

9,89 

7.09 

8,67 

9.99 

* CannISTcR  properties  * 

height  (IN) 

38.32 

9p, 9B 

95.82 

99,01 

51  .24 

51.97 

diameter  (TN) 

10.93 

17.22 

19,91 

22.93 

25.03 

25,73 

• weights  (L«)  ♦ 

ARRAY 

923.1 

965.0 

989,3 

526.9 

561.9 

572.6 

BOOM 

10.7 

20,7 

36.6 

5l  .6 

61,6 

65.4 

CannisTER 

11.5 

31,9 

91,9 

55,6 

66.3 

70.0 

TENSION  mechanism 

1,5 

3,8 

6,9 

9,6 

13.5 

13.6 

MAS!  SLEtVE 

9,0 

5.9 

6.7 

7.6 

«,2 

8,4 

shaft 

15.7 

15.2 

15,0 

2o  ,5 

27.9 

30.8 

HF  AOER 

2.6 

3.9 

9,9 

6,5 

8.1 

8.7 

DRUM  bearing 

1.5 

1.0 

2,0 

2.9 

2.8 

2.9 

center  support 

25,2 

29,6 

29,3 

29,0 

23.8 

23.7 

DRUM  DEPLOY  actuators 

• 

i.i 

1.3 

1.3 

1.3 

1.3 

1.3 

SUP  KivG  assembly 

io.9 

10.6 

10.6 

10.6 

1 0,6 

10.6 

leading  edge  members 

U.V 

<1.8 

<1,8 

9,7 

9.7 

4.7 

DRU“S 

28,0 

27,5 

27,9 

27.2 

27,0 

27,0 

LATCHES 

,3 

.3 

,3 

.3 

.3 

.3 

O o 

S 

8| 

§g; 


CO 


E-194 


TYPE  GE  ROLLOUT 


PQWER/MING  m S0*0  KM 


ARRAY  width  ■ R.50 


BLANKET  AREA  ■ ,555S6+t)6  IN-80 


frequency 


♦*♦♦♦  MINIMUM  FREQUENCY  HI 

***** 

,015 

*««*«  torsional  frequency  HZ 

***** 

,0  13 

«**«*  ftENOlNG  frequency  HZ 

***** 

.020 

♦ array  Properties  ♦ 

blanket  width  (IN) 

1S9.7 

ARRAY  length  (M) 

<11,57 

aspect  ratio 

<tt3e 

ARRAY  MASS  (KQ) 

190,0 

array  weight  CLB) 

027, s' 

center  OF  GRAVITY  (IN) 

839,3 

TENSION  PER  blanket  (LO) 

1.50 

MOMPNT  OF  INERTIA  H 

.S057+09 

MOMENT  OF  inertia  I? 

,0378*07 

SPECIFIC  POWER  (kw/Kg) 

,?57 

SPECIFIC  WEIGHT  (kO/Km) 

3.9 

HLANKET  - MAST  clearance 

(IN) 

13,1 

* BOOM  properties  ♦ 

DIAMETER  (IN) 

8,<J3 

El  (LR-IN-S(J) 

,11629+07 

ROOT  spring  (L»wIN/Rad) 

,2582*05 

flucKtiNG  capability  Ratio 

31.69 

strength  capability  RaTIO 

.73 

* cannister  properties  a 

height  fIN) 

35,16 

diameter  (IN) 

9.95 

• weights  (LH)  * 

array 

«27,8 

BOOM 

9,7 

cannister 

lO,S 

TENSION  mechanism 

1,<» 

mast  sleeve 

3.7 

shaft 

17.9 

header 

S,8 

OHIJM  rearing 

l.S 

2S*0 

CFnTEW  support 

QRIIM  DEPLOY  actuators 

J.5 

10.6 

SLIP  RING  assembly 

leading  edge  members 

5,2 

drums 

29,7 

latches 

,3 

blanket  weight  ■ SoS.l  LB 


DEPENDENT  PARAMETERS 

,033  ,003 

,055 

,060 

,066 

.033  ,005 

,055 

,060 

*066 

.063  ,080 

.110 

.130 

,137 

167.1 

166.0 

160,8 

160.0 

163,6 

02,23 

02.50 

02.80 

03.02 

03.09 

0,05 

0,07 

9,5! 

0,53 

4,50 

21  1,8 

222.0 

238.9 

254.3 

?59.0 

066.0 

088,0 

525,5 

559,6 

570.6 

632,0 

626,7 

611.6 

597.0 

591.8 

10,50 

18.50 

32,00 

05,00 

50.00 

,3356+n9 

.3519+09 

,3700+09 

,3921+09 

,3977+09 

,0202*07 

,0192*o7 

,0105+nT 

.0118+07 

,0109+07 

,?36 

.225 

,209 

.197 

.195 

9.2 

9.0 

0,6 

5,1 

5.2 

13.0 

12.9 

12.9 

12,9 

1.2.8 

13,93 

16,10 

16,53 

20.23 

HO',95 

,60030+07 

.10990+08 

,26307+06 

,57363+06 

.01609+08 

,1138+06 

.1757+06 

,2670+06 

,3080  + i>6 

,3760+06 

. 12,36 

9,37 

7,16 

6,06 

5.67 

3,07 

0,56 

6.62 

6,29 

9,10 

01, 

.62 

00,35 

07,01 

09,55 

09,67 

16, 

.00 

19.00 

21.67 

23.87 

20.72 

066,0 

060,0 

525,5 

559,6 

570. e 

26,1 

35,1 

06,6 

56,1 

56.0 

28.6 

36,3 

50,7 

6o,0 

60,7 

3.7 

6,1 

9.2 

12.9 

13.  t 

5.0 

6,1 

6,9 

7,0 

7,7 

17.3 

17,1 

20,6 

33.7 

37.1 

^.1 

5.2 

7.1 

8,6 

9,5 

1 .8 

2.0 

2.0 

2.6 

2.9 

27.5 

27,0 

26.7 

26.0 

26.0 

1.3 

1.3 

1.3 

1.5 

1.3 

10.6 

10.6 

Id.6 

10.6 

10,6 

5.1 

5,1 

5,0 

5.0 

5,0 

29.3 

28.9 

26,7 

26.7 

.5 

.1 

.3 

.3 

.3 
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akoav  Type  ge  rollout 

POWER/WING  » so,0  KW 

ARRAY 

width  m 10,00  N 

blanket  area  ■ 

.SSSSb^'nb  TN*SQ 

blanket  height  > 

305.1  LB 

frequency  dependent 

parameters 

,013 

,030 

,009 

,057 

.066 

,070 

.013 

,030 

,00« 

,057 

.066 

,070  . 

<««*,  9EM0IMG  FREQUENCY  HZ 

,0  25 

.065 

.086 

.113 

,130 

.101 

* array  PROPERTUS  * 

BLANKET  (IN) 

17R.B 

177,2 

177.2 

175.1 

174,3 

170.0 

ARRAY  length  (M) 

39,^5 

39.82 

39.82 

00.31 

00.09 

00.55 

ASPECT  RATIO 

3.93 

3.98 

3.98 

0,03 

0.05 

4.05 

ARRAY  mass  (KG) 

I9b,8 

212,8 

222,3 

239,3 

250. 8 

260.0 

ARRAY  REIGHT  (LH) 

033,0 

068,2 

089.0 

526,9 

560.7 

572,0 

CENTER  OF  gravity  (IN) 

59S.5 

590,6 

5B2,b 

570,1 

555,3 

551,3 

TFNSlflN  PEP  blanket  (UB) 

1,50 

10,50 

18.50 

32,00 

05.00 

So, 00 

moment  of  infrtia  ll 

,2720+09 

,2075+09 

•3076+09 

.3295+09 

,3099+09 

,3509+09 

moment  of  inertia  I? 

,0939+07 

,9800*07 

,980»+o7 

.9707+07 

•4662+07 

,9679+07 

SPECIFIC  POWER  (Kw/Kg) 

.254 

,235 

.225 

.209 

,196 

.192 

SPECIFIC  WEIGHT  (KG/Kw) 

3.9 

0.5 

0.0 

0.6 

5.1 

5.2 

blanket  - mast  clearance  (IN) 

13.0 

13,0 

12.0 

12.9 

12.8 

12.8 

• BOOM  properties  » 

diameter  (TN) 

8.13 

13.32 

15,35 

17,80 

19.98 

20,01 

E!  (LB-IN-SO) 

,10369+o7 

.70720+07 

,13166*08 

.23327+08 

•33098+08 

.36889+08 

ROOT  SPRING  (LB»IN/RAD) 

.2369+05 

, 1002+06 

.1593+06 

.2097+06 

.3161+06 

,3050+06 

BUCKLING  capability  RaTIO 

29,96 

11.30 

8.51 

6,63 

5.63 

5.55 

strength  capability  Ratio 

.70 

2.86 

0.20 

6.33 

7.93 

8,50 

F cannister  properties  ♦ 

weight  (IN) 

33.87 

00,05 

02,89 

05,69 

97,69 

46,36 

diameter  (IN) 

9.59 

tS.72 

13.11 

21  .06 

22.98 

23,61 

P P 

♦ weights  (LB)  * 

array 

033.0 

066,2 

089,(1 

526.4 

560.7 

572.0 

s§ 

ROOM 

8. a 

20.0 

31,8 

02.2 

So. 5 

53.3 

cannister 

9.0 

26,3 

30,9 

07.1 

56.1 

59.2 

TENSION  mechanism 

1.0 

3.S 

5.9 

8.8 

12.3 

12.5 

rw  ‘v 

mast  sleeve 

3.« 

5.0 

5.6 

6,0 

0.’ 

7.0 

SMaFT 

20.2 

19,6 

19,6 

29.2 

00.2 

00,0 

HE  aOEH 

2.8 

9.3 

5,6. 

T.6 

9.6 

10,4 

a tg 

OPUM  bearing 

1.5 

1 .8 

2,0 

2.0 

2.8 

2.9 

CENTER  SUPPORT 

30.9 

30,1 

30,1 

29,5 

29.3 

2V.2 

DRUM  deploy  actuators 

1.3 

1,3 

1.3 

1.3 

1.3 

1.3 

slip  ring  assembly 

lo.p 

10.6 

10.6 

10.6 

to.  6 

to  .6 

leading  edge  members 

5.5 

5, a 

5, a 

5, a 

5.3 

5,3 

'IRUMS 

31.0 

31.0 

31.0 

30,6 

3o,S 

30.0 

latches 

.3 

.3 

.3 

.3 

.3 

.3 
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ARR4V  TYPE  CE  «OLUOUT 


POWFR/Hir^G  « S5.0  KW 


ARRAY  WlOTM  m 7,00  H 


blanket  area  ■ •6U11+06  IN-30  BLANKET  WEIGHT  ■ 335,6  LB 


*****  MINIMUM  PREfJUENCV  HZ 

**«*« 

FREOUENCV 

,010 

DEPENDENT 

,017 

PARAMETERS 

,026 

,03S 

,002 

,053 

*****  TORSlONii.  frequency  HZ 

***** 

,01« 

,017 

.026 

,035 

,002 

.053 

*****  BENOING  FREQUENCY  HZ 

««*«* 

.018 

.033 

,052 

.069 

,086 

.lit 

* ARB4V  PROPERTIES  • 

BLANKET  “TOTH  (IN) 

1 1R,1 

117.0 

115,0 

113.5 

112.2 

109.1 

7i«l6 

ARRAY  length  (M) 

65.  t9 

66,31 

67.46 

66.36 

69,}  8 

ASPECT  RAItO 

9.31| 

9,07 

9.60 

9,77 

9,88 

10.17 

ARRAY  mass  (KRJ 

SnS.S 

222.4 

205,2 

266.1 

291,9 

330,0 

ARRAY  WEIGHT  (LB) 

6SZ,1; 

469.2 

539,5 

589.8 

602,3 

735,7 

center  of  gravity  (IN) 

106l,6 

1007.5 

1026,2 

1006.7 

907.0 

960,7 

Tf-NSlO'l  PER  hlaNKET  (LB) 

1.50 

5,00 

12.50 

22.50 

35,00 

60.00 

,1360+10 

«0''t‘iT  OF  INERTIA  n 

,8357+ug 

,9082+09 

,1001+10 

,1088+tO 

,1177+10 

MOMENT  OF  inertia  I? 

,2280+07 

.2203+07 

,2129  + f)7 

,2o70+o7 

,2029+07 

.1920+07 

SPECIFIC  PnwER  (KW/KG) 

,268 

,247 

,220 

,205 

,166 

,160 

SPECIFIC  **EIGHT  (kC/Kr) 

3.7 

0,0 

0,5 

0.9 

5.3 

6,1 

12.9 

blanket  . mast  clearance 

(IN) 

12. B 

12.7 

12. S 

12.2 

12.1 

* POOH  PROPERTIES  * 

Diameter  ttn) 

1 t,BO 

16.19 

20.53 

20.11 

27.06 

31.65 

ET  (LB-IN-SQ) 

,20602+07 

.98653+07 

,25527+08 

,07206+08 

,75168+06 

.13633+09 

ROOT  SPRING  (IB-IN/WAO) 

.5070+05 

.1283+06 

.2618+06 

,0152+06 

.5685+06 

.9190+06 

BUCKLING  CaPaoILITY  RaTIO 

62. n2 

35.04 

22.55 

17.27 

14,01 

11.16 

STRENGTH  CAPABILITY  RaTIO 

1,1R 

2.77 

5.22 

7,69 

lo.os 

14,93 

* cannister  properties  ♦ 

height  (TN) 

00. 5U 

49,30 

50.62 

58,01 

62,02 

67.31 

diameter  £TN) 

13. R2 

19,10 

20.23 

2«.05 

31.96 

37,34 

• weights  (LH)  * 

ARRAY 

R52.1 

469, a 

539,5 

589.8 

602.3 

735,7 

BOOH 

19,1 

35,7 

56,3 

79,3 

101.3 

136.4 

CANNISTER 

2n,3 

36,1 

61  .3 

80,5 

106,6 

145,4 

tension  mechanism 

1.8 

3.2 

6,0 

10.2 

16.0 

25.3 

MAST  sleeve 

r.o 

9,1 

11.2 

13.0 

10. S 

17.1 

shaft 

9.4 

9.1 

8,0 

6.6 

9.1 

1 3.8 

header 

2.7 

2.9 

3,4 

4,1 

4.8 

6,2 

DRUM  BEARING 

1.5 

1.6 

1 .8 

2.1 

2.5 

3.2 

center  support 

17.2 

16.0 

16.0 

16,1 

15.6 

15.2 

ORUM  cuPLov  actuators 

l.S 

1.3 

1.3 

1.3 

• 1.3 
11.0 

1 .3 

SLIP  ring  assembly 

11,0 

n .0 

11,0 

11.0 

11,0 

leading  edge  members 

3.8 

3.6 

3,5 

3.5 

3.4 

J.3 

ORUmS 

21,2 

20,9 

20,5 

2o,3 

20,0 

19,5 

L aTChfs 

.3 

.3 

.3 

.3 

.3 

.3 

E-197 


*Re*y  Type  ge  rollout 


ARRAY  width  » 7,SO  H 


POWgR/wlNG  ■ 55.0  KW 
blanket  area  ■ ,6nil  + 0fe  1N-9Q  BLANKET  WEIGHT  ■ 535,6  LB 


FREQUENCY  DEPENDENT  PaRAMETFRB 


MINIMUM 

FREQUENCY 

HZ 

***** 

,010 

.018 

,028 

,036 

,0«5 

,057 

«*«** 

torsional 

FREQUENCY 

HZ 

***** 

.010 

.018 

,028 

,036 

,005 

,057 

bending 

frequency 

HZ 

***** 

.0  19 

.035 

,05« 

.072 

,090 

.117 

* ARRAY  properties  • 

blanket  rIOTh  (IN) 

ARRAY  LENRTH  (M) 

aspect  ratio 

ARRAY  HASS  (KG) 
array  weight  (LB) 

CENTER  OF  gravity  (IN) 

TENSION  REP  blanket  (L«) 

MOMgNT  OF  INERTIA  I) 

H0“ENT  OF  inertia  12 
SPECIFIC  PnwFR  (KH/KG) 
SPECIFIC  heighi  (hG/Kw) 
blanket  - Hast  clearance  (IN) 


♦ POOR  PROPEHTTES  • 

diameter  (TN) 

El  (LB-In-SO) 

ROOT  spring  (LB-IN/RAD) 
BUCKLING  capability  RaTIO 
strength  capability  ratio 


♦ CanniSTpR  properties  ♦ 
height  (In) 
diameter  (IN) 

» weights  (LR)  * 
array 

BOpM 

CannISTEP 
TENSION  MECHANISM 
MAST  SLEEVE 
shaft 
header 

DRUM  HEARltiG 

center  support 

DRUM  OEPlOY  actuators 
SL IP  RING  ASSEMBLY 
leading  EDGE  mehheRS 
DHUhS 

latches 


129.2 

127,3 

125,9 

60, o7 

60,97 

6 J , 88 

8,nl 

8.13 

a.?5 

205,7  ' 

220.6 

29(),6 

05?, 6 

985,3 

5?9,« 

970,9 

959,8 

99  9,0 

1,50 

5.00 

12.50 

,705b+09 

,75R7+n9 

,8287+09 

,270t*07 

.2621*07 

,2595+07 

,267 

,?99 

.229 

3.7 

9.0 

9.9 

12.9 

!2.7 

12,6 

11,09 

15,20 

19,26 

29283+07 

,83387+07 

.21979+08 

,0989*05 

,1131+06 

.2300+06 

5«,78 

30.89 

19.83 

1,09 

2.52 

9.76 

92.67 

97.(7 

52.11 

13,06 

17.99 

22,72 

952.6 

965,3 

5?9,9 

17,0 

31.9 

51.2 

17,9 

35.7 

59,0 

).7 

3,1 

5,6 

6,2 

8,0 

9,0 

11.2 

10,8 

10,5 

2,7 

3.0 

3.6 

1,5 

1.6 

1,6 

19.9 

19.0 

16,5 

1.3 

1.3 

1.3 

11,0 

11,0 

11. 0 

9,0 

3,9 

3.6 

22,9 

22.6 

22,3 

,3 

.3 

.3 

129.0 

122,7 

121.0 

62,61 

65.25 

69.15 

8.35 

8,93 

8,55 

260,7 

282.0 

318.5 

573,5 

620,5 

700.7 

9?5.9 

907.6 

878,0 

22.50 

35.00 

60.00 

.0926*09 

,9581+09 

,1066*10 

,2960*07 

,2993*07 

,2369*07 

.211 

.195 

.173 

9.7 

5.1 

5,8 

12.9 

12.2 

12.0 

22.59 

25.36 

29.22 

39578*06 

,62629*08 

.11078+09 

,3636*06 

,5199+06 

,7872*06 

15,17 

12.28 

9,52 

7,26 

9,68 

13.56 

55,62 

58.97 

63,67 

26,66 

29,93 

39,96 

573.5 

620.5 

700.7 

69,3 

68.2 

116.9 

79,3 

93.7 

129.4 

9.5 

19,8 

23.1 

tl.3 

12.8 

19,5 

10.3 

11.6 

16,5 

9.3 

5,3 

7.1 

2.1 

2.5 

3.2 

18.2 

17,9 

1 7 .6 

1.3 

1.3 

1.3 

U.O 

11.0 

11.0 

3.8 

3.8 

3.7 

22.0 

21.8 

21.5 

,3 

• 3 

.3 

2S 

ge 
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ahpav  type  6e  rollout 


POWER/WING  « 5S.0  KW 


AR«aV  width  ■ «,00  M 


BLANKET  area  ■ ,61111fn6  1N«SG  BLANKET  WEIGHT  w 335.6  LB 


FHEOUENCV  DEPENDENT 

paraheters 

HINIMIJM  frequency  HZ 

,010 

,M9 

.029 

,038 

.047 

.059 

*♦*»•  torsional  FREOUENCv  HZ 

*««*« 

,010 

,019 

,029 

.038 

.0  47 

,059 

RENDING  FREQUENCY  HZ 

,020 

,036 

.057 

,075 

,094 

,122 

♦ ARRAY  PROPERTJFS  • 

blanket  wintM  (JN) 

139,3 

137,5 

135.7 

134,3 

133.1 

131.5 

ARRAY  length  (M) 

55. 7J 

56.45 

57,20 

57,79 

58.31 

59.04 

ASPECT  Ratio 

6,96 

7,06 

7,15 

7,22 

• 7,29 

7,38 

ARRAY  HASS  CKGJ 

206,6 

219.0 

237,7 

255,5 

275,1 

3nB,0 

AWOAY  WEIGK.T  (L«) 

450,5 

403.5 

522,6 

562,0 

605.1 

679,4 

C£''TER  or  gravity  (IN) 

09?, 3 

804,2 

870,3 

656,0 

839,6 

809.1 

tension  PER  blanket  ILB> 

l,5i) 

S.no 

12.50 

22.50 

35.00 

60,00 

HO«LNT  OF  inertia  H 

,6048*f)9 

,6464*09 

,69B3*n9 

,7402*09 

,7965+09 

,0705+09 

«0**FNT  OF  InfRTIA  I? 

.3150*07 

, 3075*07 

.2995*07 

,2937*07 

. 2691*07 

,2832+07 

SPECIFIC  POrtER  CKW/KG) 

,?b6 

.250 

.231 

.215 

,200 

.176 

SPECIFIC  WEIGHT  CKG/Kw) 

3.0 

4.0 

4,3 

4.6 

b.O 

5.6 

blanket  - mast  clearance 

(IN) 

12.9 

12.8 

12.7 

12.6 

|2.5 

12.2 

if  BO'IM  PBOPtHTIES  * 

diameter  (IN) 

t0«52 

14,31 

10.25 

21.25 

23.64 

' 27.64 

EJ  CL«»IN-sri) 

.20893*07 

,71496*n7 

,10352*08 

,33723+08 

.53400*08 

,93645*00 

ROOT  SPRINr.  CLH-IN/RaO) 

,«O06*05 

,1000*06 

,2044*06 

.3226+06 

,4554*06 

,6951+06 

BUCKLING  Capability  ratiq 

49.37 

27,40 

17.01 

13.41 

10,85 

6,51 

strength  capability  Ratio 

.96 

9*29 

4,47 

6.66 

8,91 

12,65 

• cannister  properties  ♦ 

height  TIN) 

40,70 

45.41 

49,69 

53.34 

56,49 

60*53 

diameter  (IN) 

12.42 

16,69 

21.54 

25, o7 

26.13 

32,62 

* weights  (LB)  ♦ 

ARRAY 

454.5 

483.5 

522.8 

562.0 

605,1 

679,4 

BOOM 

15,0 

20.1 

45.0 

61  ,7 

70.3 

103.6 

cannister 

16.2 

29,9 

48,6 

65.9 

82.9 

111,5 

tension  mechanism 

t.6 

2.9 

5,2 

0.9 

13,8 

21,5 

mast  sleeve 

5,6 

7.1 

8,8 

tu,o 

n.i 

12.0 

shaft 

13,0 

12,7 

12,3. 

12,1 

14,5 

23,4 

header 

a. 7 

3,0 

3,7 

4.7 

5,8 

7,9 

drum  bearing 

i.s 

1 .6 

1.0 

2.1 

2.5 

3.2 

CFNTER  support 

21.8 

21.3 

20,9 

2u  .6 

20.3 

19,9 

nwiiM  DEPLOY  actuators 

1.3 

1.3 

1.3 

1,3 

1 .3 

1.3 

SLIP  RING  assembly 

11,0 

n .0 

11,0 

11.0 

11.0 

11.0 

Lt  aOInG  edge  MEmhEHS 

4.3 

4.2 

4,9 

4.1 

4,1 

4.0 

orums 

24,6 

24,3 

24,0 

23.8 

23,6 

23.3 

latches 

.3 

.3 

,3 

.3 

.3 

.3 
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*hq*¥  TfPE  GE  ROLLOUT 


POWER/MiNG  a SS*0  KW 


ARRAY  hIDTH  ■ e.S()  M 


AREA  ■ .6imAn6  IN«SQ  'BLANKET  WEIGHT  a 335.6  LB 


frequency  dependent  parameters 


«*««*  HINtMoM  FMECIUENCY  h2 

***** 

.Oil 

,019 

,030 

,1)60 

.069 

.062 

***** 

• oil 

.019 

,030 

,040 

.069 

.062 

***** 

,(i2t 

,037 

,059 

,0  78 

,097 

.127 

* ARHAr  PROPERTIES  ♦ 

RLANKtT  WIOTh  (IN) 

H9.R 

167,6 

145,9 

146,6 

163.6 

141,9 

ARRAY  length  (M) 

51.96 

52,57 

53.19 

53.68 

56,11 

54,71 

ASPECT  RATIO 

6.U 

6,18 

6,?6 

6.32 

6,37 

6,44 

ARRAY  MASS  (KG) 

20S.O 

219,6 

235.8 

251  ,9 

270.3 

3o2.2 

array  KEItHT  (LB) 

657.5 

663.5 

518. 8 

556,1 

594,7 

660.6 

center  of  £.H&VITY  (IN) 

624,0 

817,2 

807,0 

796,2 

777,9 

750.7 

TFNSIOM  PER  BLANKET  (lB) 

1.50 

5, no 

12.50 

22.50 

35,00 

60,00 

MOMENT  OF  Inertia  Ii 

,5267fo9 

, 5569  + 09 

,S98S  + o‘> 

,6377*09 

.6761*09 

,741o+o9 

ROMpUT  OF  INFRTIA  1? 

.3652*07 

,3566*07 

,3484*07 

,3625*07 

,3379*07 

.3321*07 

SPECIFIC  POWER  (K‘<i/KG) 

,264 

.250 

,233 

.218 

.20$ 

.162 

SPECIFIC  WFK.HT  (kG/Kw) 

3.8 

4.0 

4.3 

4.6 

4.9 

5.5 

blanket  • mast  clearance 

(IN) 

13.0 

12,9 

12.8 

12.7 

12,6 

12.6 

« ROOM  PR0PERTJE3  ♦ 


diameter  (IN) 

9,96 

13,61 

17.22 

20.06 

22.63 

26,04 

fl  CLB-IN.Sr)) 

.18171*07 

,62006+07 

,15869*08 

,29093*08 

, 65977+08- 

,80571+08 

ROOT  SPRING  (LB-IN/RaO) 

,3606+oS 

,9o58*o5 

.1633*06 

.2886*06 

•6070*06 

.6200+06 

. BUCKLING  Capability  ratio 

44.06 

26.78 

15.86 

11,93 

9,78 

7,55 

STRENGTM  Capability  hatio 

.87 

2.16 

4,o8 

6.10 

B.38 

11.85 

• cannistf.r  properties  ♦ 

height  (IN) 

39.57 

43.58 

48.00 

51,65 

54.06 

58.22 

diameter  (IN) 

11.73 

16.06 

20*32 

23,66 

26,70 

30,72 

• weights  (LB)  • 

o 2 

ARRAY 

657,5 

683.5 

518.8 

556,1 

594,7 

664,8 

s 

BOOM 

13.6 

25,1 

40.7 

55.6 

69,4 

92,9 

CANNISTER 

16.5 

27.1 

43,4 

58,8 

74,9 

99.2 

TENSION  mechanism 

1.6 

2.8 

4.9 

8.4 

13.0 

20,2 

TO  ^ 

mast  sleeve 

5,0 

6,4 

7,8 

6.9 

1(1.0 

11.4 

shaft 

15,0 

14.7 

14.3 

16.0 

18.0 

29,2 

header 

2.7 

3.1 

3.9 

5.0 

6.3 

8.8 

DRUM  BEARING 

1.5 

1.6 

1.8 

2.1 

2.5 

3.2 

CENTER  SUPPORT 

26.3 

23.9 

23.4 

23.1 

2?. 8 

22.4 

Drum  nePLOY  ACTUATORS 

1,3 

1.3 

1,3 

1 .3 

1.3 

1.3 

SL IP  ring  assembly 

11,0 

11.0 

11,0 

11  .0 

11,0 

11.0 

v/J 

1 EaOIng  edge  members 

(J  .6 

4 ,5 

4.5 

4.6 

4.4 

4.3 

nRUMS 

26.3 

26.1 

25,8 

?5.S 

25.3 

25,1 

LATCHES 

.3 

.3 

.3 

*3 

.3 

,3 
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aRRAr  tyre  ge  rollout 


POWER/WINQ  a SStO  Kw 


ARRAY  PIOTH  ■ 9,00  H 


BLANKET  AREA  ■ ,61111  + 06  1N<*80  BLANKET  WEIGHT  « 335,6  LB 


FREQUENCY  DEPENDENT  PARAMETERS 


• »**♦  MTNImlim  frequency  HZ 

.ml 

,020 

,031 

.041 

,050 

,064 

*»«*»  torsional  frequency  HZ 

♦ * 

.oil 

,020 

,031 

.041 

.050 

,064 

***»♦  bending  frequency  HZ 

***** 

• OSl 

.0  39 

.061 

,081 

.101 

,131 

* array  properties  « 

blanket  width  ItN) 

159.4 

157,8 

156.1 

154.0 

153.7 

152.2 

ARRAY  length  fM) 

U6.67 

49,20 

49,72 

50.12 

50.48 

50,98 

aspect  HaTto 

5,41 

5.47 

5.52 

5,57 

5.61 

5,66 

ARRAY  'IASS  tKG) 

209.7 

220.4 

235,0 

249,5 

267.3 

29'6.1 

AhpaY  wFIGhT  fLB) 

461,4 

4S4.9 

516,9 

549.0 

588,2 

65,5.8 

CENTER  OF  GRAVITY  (IN) 

763.3 

758.1 

750,0 

741.2 

724.8 

696.5 

TENSION  PER  blanket  (lS) 

1 .50 

5,00 

12.50 

22,50 

35.00 

60,.0  0 

NQHfcNT  OF  inertia  11 

,4595+n9 

,4054*09 

,5185+09 

, 5502+09 

,5023+09 

,6339+09 

“OPENT  OF  inertia  1? 

.41«S+o7 

.4095*07 

«4ol2+»7 

,3951+07 

.3905+07 

.3849+07 

SPECIFIC  PfiwER  (KW/KG) 

.362 

,250 

.234 

.220 

,2o6 

.185 

SPECIFIC  WEIGHT  (KG/Kw) 

3.0 

4,0 

4.3 

4.5 

4.9 

5.4 

BLANKET  » mast  clearance 

<1N) 

13.0 

12.9 

12.9 

12.8 

12.7 

12.5 

♦ B00“  PROPERTIES  * 

PU^ETFR  riM) 

9,«a 

12.98 

16,40 

19,06 

21,38 

24,77 

El  (IB-IN-SO} 

, 15906*(i7 

,54299+1)7 

.13663+08 

.25366+08 

,40020+08 

.69966+00 

ROOT  SPRING  (LB"IN/R40) 

,3271+uS 

,6200+05 

, 1656  + 06 

,2606+06 

,3668+06 

,5577+06 

BUCKLING  capability  Ratio 

40,06 

. 22.51 

14.39 

lo.ai 

8.73 

6.83 

strength  Capability  RaTio 

.SI 

1.99 

3.81 

5,70 

7,67 

11.12 

• CaNnisTer  PROPERTIES  • 

height  (IN) 

38.18 

42.01 

46.22 

49,51 

52,35 

55,93 

diameter  (IN) 

11.19 

15.31 

19.35 

22.51 

25.23 

29,23 

• weights  (LH)  ♦ 

ARRAY 

461  .4 

484,9 

516,9 

549,0 

560.2 

655,8 

BOOM 

12.3 

22,7 

36.6 

49,9 

63.1 

83,0 

CANNISTER 

13.2 

24,7 

39,5 

53,4 

67.1 

B9.9 

TENSION  mechanism 

1 .3 

2,7 

4.7 

7,9 

12.3 

19,0 

mast  sleeve 

4,6 

5.9 

7.1 

B.l 

9,0 

10,2 

shaft 

17,2 

16,0 

16,4 

16,2 

21.9 

35,8 

hEaOER 

2.S 

3.2 

4,1 

5,3 

6,8 

9.7 

DRUM  bearing 

1 .5 

1.6 

1 .6 

2.1 

2,5 

3.2 

center  support 

27,1 

26,6 

26.2 

25.8 

25.5 

25.1 

prhh  oeploy  actuators 

1.3 

1 ,3 

1.3 

1.3 

1.3 

1.3 

SLIP  RING  assembly 

n.o 

11,0 

11.0 

11.0 

1 1.0 

11.0 

LE&OIng  edge  members 

4,9 

4.8 

4.8 

4.7 

0,7 

4.i7 

f'RlMS 

2fl,l 

27,8 

?7.5 

27.3 

27,1 

26,6 

LATCHES 

.3 

,3 

.3 

» 3 

.3 

.3 
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afifiiv  TvPt  GE  ROLLOUT 


POWER/wiNG  ■ 55.0  Krt 


array  width  m 9,50  M 


blanket  area  « ,fctlU  + n6  IN-Stt  BLANKET  WEIGHT  ■ SJS.fc  L» 


frequency  dependent  PARAMETFR8 


«»««>« 

MINIMUM 

FREQUENCY 

hZ 

• «*«» 

,012 

,021 

,032 

,003 

,052 

,067 

««*«* 

torsional 

FREQUENCY 

HZ 

«*»•* 

.012 

,021 

,032 

.003 

,052 

. 067 

HENOInc 

freoufncy 

HZ 

***** 

.022 

,ono 

.063 

,OS0 

,lo<» 

.136 

» ARRAY  properties  ♦ 
blanket  width  TIN) 

ARRAY  length  (M) 

ASPECT  RATtO 
ARRAY  «ASS  (KG) 

ABway  rETGht  (LH> 
center  of  GRAVITY  UN) 
tfNSIr-N  PER  BLANKET  (LB) 

►'(JHENT  OF  fNERUA  U 
“(JNEMT  of  INERTIA  IS 

SPECIFIC  power  (KK/KG) 
SPECIFIC  weight  (KG/Kw) 

blanket  - Hast  clearance  (in) 


« POOH  properties  • 

OIAhEtER  UN) 
ei  (LB-IN. SO) 

ROOT  SPRTNG  (LB-IN/BAD) 
BUCKLING  CAPABILITY  RaTJO 
STRENGTH  capability  RATIO 


♦ cannister  properties  ♦ 

HPIGHT  (In) 

OiahETER  UN) 


♦ WEIGHTS  (LB)  ♦ 
array 

POOH 

cannister 

tension  meCHaNISH 
HAST  sleeve 
shaft 
header 

ORijH  BEARING 

center  support 
DRUH  deploy  actuators 
slip  ring  assembly 
leading  edge  HEMREHS 

ORltHS 

LATCHES 


169. a 

J68.3 

166,2 

asjai 

46.11 

46.69 

4,82 

4. 65 

4,91 

211.8 

221,7 

234.9 

466.1) 

487,7 

5»b,8 

709.7 

703.3 

699,5 

1 .50 

5,00 

12. Sn 

,4065a(I9 

,4249+09 

.4546+09 

.4751.07 

,4689+07 

,4575*07 

,P60 

.248 

,234 

3.9 

4.0 

4.3 

13.0 

12.5 

13.0 

9.06 

12.36 

15.66 

14123+07 

,67707+07 

.12227+08 

,2987+oS 

,7442+oS 

• 1507*06 

36.58 

20.48 

13.it 

.75 

1 .85 

3,55 

37, Ol 

40.57 

44*70 

10,69 

14.60 

18.46 

466,0 

487,7 

Sl6,8 

11.3 

20,5 

33,3 

12.1 

22,5 

36,0 

1,5 

2,5 

4.5 

4.2 

5.3 

6.5 

19,5 

19.2 

18.7 

2.8 

3.3 

1,5 

1 .6 

1,8 

30,0 

29.7 

29.1 

1.3 

1.3 

1.3 

n ,0 

U,t> 

11.0 

5.2 

5.1 

s.l 

29.7 

29.6 

29.2 

,3 

.3 

*3 

165,0 

163.9 

162.5 

47.04 

47,34 

47,76 

4,95 

4,96 

5.03 

248.3 

. 265.9 

296,1 

546.2 

584,9 

651.4 

692.6 

675,8 

646.2 

22,50 

35.00 

60.00 

,4608+09 

,5075+09 

,5506+09 

.4513  + 1)7 

.4468*07 

,4415+07 

.222 

.207 

.166 

4,5 

4.8 

5,4 

12.9 

12.9 

12.7 

18,20 

20,40 

23,62 

.22338+oS 

.35196+06 

.61419+08 

.2369,06 

.3331+06 

,5058+06 

9.85 

7.95 

6.22 

5.33 

7,18 

10.43 

47,85 

50,57 

53,97 

21.48 

24.07 

27,07 

546,2 

564,9 

651.4 

45,3 

57.2 

75. j 

40,7 

61.2 

61  ,9 

7,6 

11.6 

18.0 

7.4 

8.1 

9,3 

18,4 

26.4 

43,4 

5.7 

7,4 

10,8 

2.1 

2,5 

3.2 

28,7 

26.4 

28,0 

1.3 

1.3 

1.3 

11.0 

11,0 

11.0 

5.0 

5.0 

5.0 

29,0 

26,6 

26,6 

.3 

.3 

.3 
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*R»Ar  TYPE  GE  ROLLOUT 


PQWER/WING  ■ 55«0  KW 


ARRAY  WIDTH  c 10.00  .M 


BLANKET 


• ♦♦*4.  MTNIMUH  FHEQtJENCY 

*•**♦  torsional  frequency 

*»»♦*  SENDING  frequency 


AREA  ■ 

*6ttll*06  INoSQ 

blanket  height  * 

335.6  LB 

frequency 

DEPENDENT 

PARAMETERS 

HZ  ***** 

,0t4> 

.021 

,053 

,044  . 

* 

.054 

.069 

HZ  ***** 

.012 

.021 

,033 

,004 

,054 

.069 

HZ  ***** 

.023 

.0<U 

.06S 

.086 

.107 

.140 

* ARRAY  PROPERTIES  * 

HLANYEt  winTM  (INI 
ARRAY  length  (M) 

ASPECT  ratio 
ARRAY  MASS  (KG) 
array  WETGRT  (LB) 

CENTER  OF  GRAVITY  (IN) 
tension  opp  blanket  (L«) 
moment  of  inertia  II 
MOMENT  OF  INERTIA  Ig 
SPECIFIC  Pn«EP  (Kw/KG) 
SPECIFIC  ^<EIGHT  (kG/KW) 

BLANKET  - mast  clearance  CIN) 


* BOOM  PROPERTIES  ♦ 

DIAMETER  (IN) 

El  (LB-IN-SOI 
ROOT  SPRING  (LB"IN/RAD) 
BUCKLING  CAPABILITY  RaTIO 
strength  Capability  Ratio 


• CANNlSTER  properties  ♦ 

hFIChT  (IN) 

diameter  (IN) 


179,5 

177.2 

B3.2S 

43, ei 

4.32 

4.38 

214.3 

223,1 

471,4 

490,6 

661,1 

661,9 

1 ,50 

5,00 

.3620*09 

, 3827+09 

.S360+07 

,5222*07 

,257 

.247 

3.9 

4,1 

13.0 

13,7 

8.74 

11.88 

,12589+07 

.43o55+o7 

.2740+05 

»689o+QS 

34,01 

18.87 

.72 

1.73 

35.61 

39,63 

10.31 

14,02 

177,2 

175.2 

43,81 

44.30 

4.38 

4,43 

235.5 

247.8 

518,2 

545,3 

650,5 

648.6 

12.50 

22.50 

»3983+o9 

,424o+or 

,5229+07 

,5118*0? 

,234 

.222 

4.3 

4.5 

12.2 

13.0 

14,94 

17.40 

l0764+»8 

,19812+06 

, 1370+06 

,2165+06 

11.93 

8.99 

3.31 

4.96 

43.23 

46.41 

17.63 

20,53 

174.2 

172,0 

44,56 

44.92 

4.46 

4,49 

265.6 

29>5,9 

584,4 

650,9 

629.9 

603*8 

35,00 

60,00 

,4458+09 

,4835, + 09 

,5o76+o7 

,5027+07 

,207 

.166 

4.8 

5,4 

12.8 

12.8 

19.64 

22,56 

31177+08 

.54313+08 

,3042+06 

,4612+06 

7,36 

5,67 

6.80 

9i77 

48,64 

52.26 

23,17 

26.62 

» WEIGHIS  (LB)  • 


ARRAY 

471,4 

ROOM 

10*2 

CANNlSTER 

11,2 

TENSION  mechanism 

1,5 

HAST  SLEEVE 

3,9 

shaft 

2l  ,9 

header 

2.8 

DRUM  BEARING 

1.5 

CENTER  SUPPORT 

33.2 

TiKuM  DEPLOY  actuators 

1 .3 

51  IP  RING  assembly 

ll.D 

leading  edge  members 

5,5 

nRu«s 

31.4 

latches 

• 3 

49(1.8 

Slfl.2 

545,3 

584.4 

650.9 

19.1 

30.2 

41 .4 

51.5 

68,5 

20, B 

32.9 

44,6 

56.8 

74,9 

2.5 

4.3 

7.2 

11.1 

17.2 

5.0 

5.9 

6,7 

7.5 

8.5 

2)  .3 

21.3 

20.9 

31,4 

52,0 

3.4 

4.6 

6.1 

8,0 

it.e 

1 ,6 

1.8 

2.1 

2.5 

3.2 

32.4 

32.4 

31.8 

31.5 

31.1 

1 .3 

1.3 

1.3 

• 1.3 

1.3 

11.0 

11.0 

I 1 .0 

11.0 

11,0 

5,4 

5.4 

5.4 

5.3 

5.3 

31,1 

31.1 

30,7 

30,6 

30,3 

.3 

.3 

.3 

.3 

.3 

eo3-: 


type  ge  rollout 


POMFR/WING  a 60.0  KR 


array  width  a 7.00  H 


SLAHKfcT  AREA  a ,66667+06  IN-30  BLANKET  WEIGHT  * 366,1  LB 


, 

frequency  dependent 

parameters 

««««*  MINIMUM  FREOUENCY  HZ  **6+* 

,ITU 

,018 

,026 

,035 

,092 

.052 

*****  TORSrONAl  FREQUENCY  HZ  *♦**♦ 

.011 

,018 

.026 

,035 

,002 

,052 

*****  PEMOING  FREQUENCY  HZ  ***** 

,022 

.036 

.052 

,070 

,006 

.109 

* ARRAY  PROPERTIES  ♦ 

BLANKFT  -7DTH  (IN) 

117,8 

115,0 

113,9 

112.1 

109,9 

107.2 

array  length  (M) 

71  .83 

73.12 

70.33 

75.51 

77.37 

78,95 

ASPECT  RATTU 

10.26 

10.05 

10.62 

10.79 

11.05 

11.26 

ARRAY  MASS  (WG) 

230,0 

250.9 

276,2 

506,0 

337,9 

306.0 

ARRAY  '.eight  (LR) 

S06,l 

551.9 

607 . 6 

673.2 

703.9 

655,3 

CENTER  OF  gravity  (IN) 

116?. 3 

lUR.t 

1121,3 

1099,1 

1066. 9 

1096.2 

tension  P£R  RLANKET  (LB) 

2, So 

7,00 

15.00 

27.50 

02,50 

70.00 

moment  of  (NfcRTlA  11 

,112B*10 

,1233+10 

,1350*10 

,1096*)o 

,1676+10 

,1900+10 

moment  he  IMEHTIA  12 

. 2022*07 

,2330*07 

.2263*07 

,2195*07 

.2093*07 

•2020+07 

SPECIFIC  POrtFR  (Krt/KG) 

.261 

,239 

.2l7 

.196 

.176 

.150 

SRECIEIC  -EIGHT  (KG/Kw) 

3,8 

9.2 

0.6 

5.1 

5,6 

6.5 

BLANKET  - hast  clearance  (IN) 

12.0 

12.6 

12.3 

12.1 

12.9 

12.6 

* ROOM  RHOPERTIFS  ♦ 

OtaMETER  ((N) 

H,37 

16. 6B 

23.10 

27.19 

30.90 

35.59 

F.  1 (I.R-IN.SO) 

,S7908*07 

,16791*00 

.37100*00 

♦70353*00 

,11915+09 

.19577+09 

HOOT  SPHTNR  (LB-IN/RAD) 

,6606*03 

,1912+06 

.3971*06 

,5600*06 

.0051+06 

.1207+0? 

piicKLiNG  Capability  ratio 

55,20 

30,03 

23.95 

17,97 

15.01 

12.10 

strength  capahility  Ratio 

1,6V 

3,56 

6.12 

9,o9 

12.21 

16,02 

♦ cannister  properties  ♦ 

height  (!ni 

UB.93 

53,06 

58.50 

63.34 

67.57 

72.70 

OIAMETER  (IN) 

16.95 

22.27 

27,36 

32.00 

36,46 

92,00 

♦ WEIGHTS  (LR)  ♦ 

ARRAY 

506,1 

551,9 

6o7.6 

673.2 

793.9 

655.5 

ROOM 

26.8 

99,2 

73,9 

102.6 

132.2 

179.3 

cannister 

30,0 

51.7 

77,9 

107,2 

138.3 

103.5 

TENSION  mECHANISH 

2.3 

9,9 

7,6 

12.9 

10.5 

33.9 

mast  sleeve 

0.9 

11.2 

13.5 

15. a 

10.0 

20.0 

shaft 

10,0 

9.7 

9,9 

9.1 

10,1 

15,2 

header 

2.7 

5.0 

3.6 

9,3 

5.2 

6.7 

DRUM  hearing 

1.5 

1.7 

1.9 

2.3 

2.7 

3.5 

r.FNTER  SUPPORT 

17,9 

17. S 

17,1 

16.7 

16.2 

15,7 

oRUH  deploy  actuators 

1,3 

1.3 

1.3 

1.3 

1 .3 

1.3 

SLIP  ring  assembly 

11.9 

11.9 

11.9 

11.9 

11.9 

11.9 

leading  edge  hehheRS 

3,8 

3.5 

3.5 

3.9 

3.3 

3,3 

'^R^JMS 

21.1 

20,0 

20,9 

20,1 

1‘».7 

I'*. 5 

latches 

.3 

.3 

.3 

.3 

.3 

.5 

ORIGINAL  PAGE  IS 
OF  POOR  QUALTTYi 
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APP4Y  rvPE  GE  ROU.OUT 


POWER/WI^JG  « 60»0  KW 


ARRAY  WIDTH  a 7, SO  H 


BL&MKET  APEA  a ,(,6667+06  IN-SB  BLANKET  WEIGHT  a 366.1  LB 


f****  minimum  PREQUENCV  HZ  ♦♦♦♦♦ 
*«.»*  torsional  FHEO'iENCY  HZ  **♦♦* 

**♦♦♦  BENDING  FHEBUENCY  HZ  ***** 


♦ ARRAY  PROPERTIES  ♦ 
blanket  kIOTm  (INj 
ARRAY  length  (M) 

aspect  HaTtO 

ARRAY  MASS  (KG) 

ARRAY  wEIGhT  (lB) 
center  of  GRAVITY  (IN) 

TENSION  PFR  blanket  (LB) 
moment  of  TNERTIA  II 

moment  of  Inertia  ip 
SPECIFIC  POVER  (KR/K6) 
SPECIFIC  WE IGHT  (KG/Kw) 

BLANKET  • mast  CLFAHanCE  (IN) 


♦ ROOM  PROPERTIES  * 

diameter  (TN) 

El  (LR-tN-so) 

ROOT  SPRJnq  (LB-IN/RAO) 

RUCKLING  capability  Ratio 
strength  Capability  baTio 


* CANNISTER  PRfiPFRTlES  * 
mFIGhT  UN) 
diameter  (TN) 


• -eights  (LR)  * 

ARRAY 

ROOM 

CANMSTER 
TENSION  mechanism 
mast  sleeve 
shaft 
header 

DRUM  BEARING 
CENTER  SUPPORT 
DRUM  DEPLOY  ACTUATORS 
SLIP  RING  assembly 

leading  edge  members 

WfcljMS 

LATCHES 


FREQUENCY  DEPENDENT  PARAMETERS 


,«12 

,nlR 

,028 

,012 

,019 

,028 

,023 

.037 

,058 

128.1 

T26.1 

128.3 

66,  1 2 

67,13 

68, o9 

a. 83 

8.95 

9,(»6 

229.3 

287,5 

269.7 

SoO.R 

594,6 

593,3 

1063.7 

t0«6,9 

1029.9 

2,50 

7,00 

15,00 

,9872a09 

,1025*10 

,1118+10 

,2875*07 

,2789,07 

,2711*07 

.262 

.282 

.222 

3.8 

8.1 

8.5 

12.8 

12.7 

U.8 

13.50 

17.72 

21,78 

,89(136*07 

,l«l58*o8 

,3l208+(i6 

,7597*05 

.1682*06 

.3088*06 

88,75 

29.98 

21.06 

1.53 

3.26 

5,62 

86,81 

51,59 

55.70 

15,93 

20.91 

25.65 

504,4 

588,6 

593,3 

25,8 

83,3 

68,3 

26,5 

85,6 

68.7 

2,2 

8.1 

7,1 

7,8 

9,9 

11,8 

11.9 

11.5 

11, 2> 

2,8 

3.1 

3.8 

1,5 

1 .7 

1 ,9 

20,3 

19,9 

19,8 

1.3 

1.3 

1 .3 

11,8 

11,8 

11.8 

5.9 

3,9 

3,8 

22,8 

22.5 

22,2 

.3 

.3 

,3 

,036 

,088 

,0S5 

,036 

.084 

,055 

.073 

,090 

.118 

122,7 

121.3 

118.2 

69.03 

69.8! 

71.61 

9,20 

• 9,31 

9,55 

295.7 

322,5 

368.8 

65o,6 

7o9.6 

811.8 

1010,9 

990.3 

962,3 

27.50 

82.50 

70.00 

,1217+10 

.1318*10 

,1508+10 

.2681+07 

,2587*07 

.2870*07 

.203 

.186 

.163 

8,9 

5.8 

6,1 

12,2 

12.1 

12.9 

25.87 

28.56 

33,00 

*56797+08 

.93988*08 

.16108*09 

,8895*06 

,6901*06 

,1082*07 

15,77 

12.83 

10,80 

8,8o 

11.09 

15,38 

60,19 

63,93 

68,98 

30,06 

55.70 

38,93 

65o  ,6 

7o9,6 

611.8 

89,8 

113,6 

151,3 

98,3 

118,5 

158,1 

11 .5 

16,9 

31.0 

•13.7 

IS, 3 

17.0 

10,9 

13,8 

20,0 

8.7 

5,8 

7,6 

2,3 

2,7 

3.5 

19.0 

18.7 

16. 0 

1,3 

1.3 

1.3 

11.8 

11.8 

11.8 

3,8 

3.7 

3.6 

21. 

21.7 

21.2 

.3 

• 3 

.3 
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*»RAY  Type  ge  rollout 

POiyeR/WTNG  m 60t0  KW 

array 

width  m e.OO  H 

blanket  area  ■ 

,66667^06  IN. 30 

blanket  weight  » 

366.1  UB 

•*AA*  MINIMUM  FREQUENCY  HZ 

frequency 

,012 

DEPENDENT 

,020 

parameters 

.029 

.038 

,0"7 

,058 

«**«*  torsional  EHEOUENCV  HZ 

*««*« 

,012 

,020 

,029 

.038 

,0«7 

,058 

BFNOInG  frequency  HZ 

* y«*yi 

,023 

.039 

,057 

,076 

,094 

.120 

* ARRAY  PROPERTIES  ♦ 

blanket  width  (IN) 

13B.2 

136.4 

13", 6 

133.0 

131.7 

130,0 

ARRAY  length  (M) 

6t  .26 

62.09 

62,66 

65.64 

64, ?7 

65.11 

aspect  ratio 

7,6ft 

7,76 

7.86 

7,95 

8,03 

8.14 

ARRAY  HASS  (KG) 

22R.3 

2"5.6 

265,2 

268.3 

312,9 

353.7 

ARRAY  height  (LH) 

5q4.6 

540.2 

563,4 

634,2 

688.4 

778,1 

center  of  gravity  (IN) 

RTB.O 

967,1 

951  ,6 

935,8 

915.8 

879.3 

TENSION  RfR  blanket  (LB) 

2.50 

7,00 

15.00 

27,50 

42,50 

70,00 

MOMENT  OF  inertia 

,8P80+09 

,8678+<)9 

,9354*09 

,1014-fIO 

,t09l*t0 

.1204*10 

«0>^ENT  OF  inertia  I? 

, 5366*f|7 

,3277*07 

,3197+07 

,3124+07 

,3069*07 

,3007*07 

specific  Pu-EH  (Kw/kg) 

.262 

,?R" 

.226 

.206 

.192 

.170 

SPECIFIC  “EIGHT  CKG/Kw) 

3, a 

",t 

4.4 

4.8 

5.2 

b,9 

BLANKET  « mast  clearance 

(IN) 

12*9 

12.6 

12.6 

12,5 

12.3 

12.1} 

« BOOM  PHtiPERTIES  ♦ 

diameter  (IN) 

J2,Pt 

16,69 

20,46 

23,95 

26,84 

30,82 

E I (LB. In. SO) 

,R210U*07 

,12110*08 

,26612*06 

,49975+08 

,76783+p6‘ 

,13517+09 

BOOT  spring  (LB-IN/Rao) 

,6776aoS 

,1497*06 

,2701*06 

,4353+06 

,6096*06 

,9037*06 

buckling  capasuitv  Ratio 

03,90 

26,59 

18.65 

13,94 

11.33 

9,o7 

strength  capability  Ratio 

1.R3 

2,97 

5.16 

7,74 

10,25 

14.30 

• CaNnisTER  properties  ♦ 

“EIGHT  (IN) 

OR. 66 

49,36 

53.40 

57,62 

61,10 

65,30 

OIAMETER  (IN) 

15,12 

19,69 

2"i1" 

28,26 

31.67 

36.36 

* weights  (LB)  * 

ARRAY 

5oR*6 

540.2 

563." 

634.2 

668.4 

776, j 

BOOM 

22," 

38,6 

57.1 

79.2 

too." 

130," 

CANNISTER 

23,6 

40,6 

61  ,0 

63.5 

104.9 

138.2 

TENSION  mechanism 

2.) 

3,9 

6,6 

10.7 

15.7 

28.5 

MAST  sleeve 

7,0 

6,8 

10,5 

12.1 

13,5 

15.4 

shaft 

13.9 

13. 5 

13.2 

12,9 

17.0 

26.3 

header 

2.6 

3.2 

",0 

5.1 

6.4 

8,7 

DRUM  BEARING 

1.5 

1,7 

1,9 

2,3 

2.7 

3.S 

CENTER  SUPPORT 

22,9 

22.4 

22.0 

21.6 

21.2 

20.8 

DRUM  deploy  actuators 

* 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

SLIP  ring  assembly 

11," 

tl." 

11." 

M," 

.11,4 

11.4 

leading  edge  members 

",2 

".2 

",1 

4,1 

4.0 

".0 

DRUHS 

2". 5 

2". 2 

23. 

23,7 

23.5 

23,2 

latches 

.3 

• 3 

*3 

.3 

• 3 

.3 

ORIGINAL  PAGE  IS 
•F  POOR  QUALM 
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ArtRAr  TYPE  GE  ROLLOUT 


POWER/NlhiG  • 60.0  km 


array  HIDTH  ■ 8,50  H 


BLANKET  AREA  ■ ,66667*l>6  1N»SQ 

FREOUENCY 


minimum  FREOUENCY  HZ  ,013 

TOPSruNAU  frequency  HZ  ,013 

««*««  HENOING  FREQUENCY  HZ  ,02R 


• array  properties  * 

blanket  mioTh  (IN)  1U8.3 
ARRAY  Length  (mj  57, o’ 
ASPECT  RATtO  6,72 
ARRAY  MASS  (KG)  230,1 
ARRAY  mEIUHT  (LB)  5(16.1 
CENTER  OF  gravity  (IN)  ’03. S 
TENSION  PER  blanket  (LB)  zlso 
MOMENT  OF  inertia  H ,6986+0’ 
MOAENT  OF  inertia  1?  ,3098*07 
SPECIFIC  PO»E«  (KW/KG)  ,261 
SPECIFIC  xEIGHT  (KG/Kw)  3,6 
blanket  « mast  clearance  (IN)  13.0 


* BOUM  PRUPEHTIES  • 

diameter  <TN)  12.10 

ei  (LB-TN-SQ)  ,36556*07 

ROOT  SPRING  (LB-IN/RAO)  ,6095*05 

BUCKLING  CAPAHILITY  RaTIO  39, i6 

strength  capability  ratio  1,S0 


* CaNNISTER  properties  • 

HfICMT  (IN)  43, ?6 

DIAMETER  (IN)  14,28 


* heights  (L«)  ♦ 

ARRAY  506,1 

40()M  2n,3 

CANNISTER  21,4 

TENSION  MECHANISM  2,0 

HAST  SLEEVfe  6,3 

shaft  J„,l 

meaoep  2, a 

DRUM  BEARING  1,5 

center  support  25.7 

ORIJM  DEPt  OV  actuators  1.3 

SLIP  RING  assembly  11,4 

leading  edge  members  4,5 

drums  26,3 

I ATCHEs  ,3 


blanket  weight  a 366.1  L8 
DEPENDENT  PARAMETERS 


,1)21 

,030 

,040 

,049 

.061 

,021 

.030 

,040 

,049 

»0.6t 

,040 

,059 

,079 

.098 

,12S 

146.6 

144.9 

143.4 

142.1 

140.5 

57.77 

58.42 

59,05 

59.57 

60,26 

6.80 

6.87 

6.95 

7,01 

7,1)9 

244,6 

262,2 

283. 0 

306.2 

344.4 

558.2 

576,9 

622,5 

673,6 

757,7 

894.4 

883,0 

668,3 

846,2 

615.7 

7,0  0 

15.00 

27,50 

42,50 

70.1)0 

,7U46*(i9 

,7984*09 

,8587+09 

,9184*09 

,1010*10 

,3805*07 

.3723+07 

,3644*07 

,3594*117 

,3b32*(i7 

,245 

,229 

.212 

,196 

,174 

4.1 

4.4 

4.7 

5.1 

5,7 

12.8 

12. T 

12.8 

12.5 

12.3 

15.87 

19.30 

22,75 

25,47 

29,02 

10483*08 

,22973+08 

,43025*08 

.67675*08 

.11405*09 

.1343*06 

.2419*06 

,3873*06 

.5439*06 

,8045*06 

24.04 

16,61 

12.58 

10.21 

8,04 

2,77 

4.72 

7.28 

9.67 

13,23 

47,32 

51,49 

55,10 

58,39 

63  » 

18,72 

22,78 

26,84 

30.06 

538,2 

576,9 

622.5 

673.6 

757,7 

34,4 

51.4 

70.1 

88,7 

116,5 

56,8 

54,4 

75,5 

64,6 

122,9 

3,7 

6.3 

10.1 

14,7 

26,6 

7.9 

9.3 

l0,8 

12,0 

13,6 

IS, 7 

15,3 

15.0 

21.1 

32,9 

3.3 

5.5 

7.0 

‘'.7 

t.7 

1 ,9 

2.3 

2.7 

3.5 

25,2 

29.7 

29.3 

23.9 

23.5 

1.3 

1.3 

1 ,3 

1 .3 

1.3 

tt,4 

11.9 

11.9 

11.9 

11.4 

U.5 

4,4 

4.4 

4.3 

4.3 

26,0 

25,7 

25,4 

25.2 

29.9 

.3 

,5 

.3 

.3 

*3 
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*RRi¥  T¥P£  GE  rollout 


POwER/WINR  ■ 60,0  KR 


ARRtY  WIDTH  « 9,00  M 


BUNkET  area  a ,fc6667f06  IH-30  BLANKET  HEIGHT  « 369,1  LB 


frequency  dependent  parameters 


*«*«*  MINIMUM  FHEQUENCV  HZ  »•*•* 

,013 

,022 

,031 

,091 

,050 

,063 

«**««  torsional  frequency  HZ 

,013 

.022 

.031 

,091 

,050 

,063 

/«***  bending  frequency  HZ  ***** 

.025 

.092 

,061 

,082 

• lot 

,129 

* array  properties  ♦ 

blanket  -lorn  (iNi 

iSB.a 

156.7 

155.2 

153,7 

152,5 

150.9 

array  length  (M) 

53,95 

59,02 

59,57 

55,09 

55,53 

56,10 

aspect  ratio 

5,99 

6,00 

6 , o6 

6,12 

6,i7 

6.23 

ARRAY  mass  (KG) 

231.9 

299,5 

260,9 

279.3 

JOl.7 

338,3 

ARRAY  height  (LB) 

509,0 

537,9 

573,0 

619,9 

663.7 

749.9 

CEMEH  OF  GRAVITY  (IN) 

837,8 

830,2 

B21.0 

810.9 

768.9 

756,7 

tension  per  blanket  (lb) 

2,50 

7,0  0 

15.00 

27.50 

92.50 

70,00 

moment  of  inertia  11 

,6101+09 

,6967+09 

,6896+09 

,7392+09 

,7857+09 

.6593+09 

moment  of  inertia  I? 

,9970+07 

,9375+07 

,9291+07 

,9215+07 

.9161+07 

,4102+07 

SPECIFIC  POWER  (KW/KG) 

,259 

.295 

.230 

,215 

,199 

,177 

SPECIFIC  "EIGHT  (KG/KW) 

5,V 

9.1 

9.1 

9,7 

5.0 

5.6 

ELANKET  . MiST  clearance  (IN) 

13.0 

12.9 

12.8 

12.7 

12.6 

12.9 

♦ boom  PROPERTIES  ♦ 

diameter  fIN) 

11.59 

, IS. 12 

18,39 

21,50 

29,29 

27.60 

fcl  (LG-IN-SO) 

,32099+07 

,91668+07 

,20091+08 

,37999+08 

,58799+08 

,96638+00 

ROOT  SPRING  (LB-IN/Rao) 

,5521+05 

,1219+06 

,2189+06 

,3990+06 

,9895+06 

,7226+06 

BUCKLING  capability  RaTTO 

55,65 

21,69 

15,07 

1 1 .29 

9.29 

7.28 

strength  CAPABILITY  R^TlO 

1.21 

2.59 

9.92 

6.67 

9,10 

12.98 

♦ CaNNISTER  PROPERTIES  • 

height  (IN) 

91.70 

95,55 

99,52 

53,31 

56, 06 

60,13 

diameter  (IN) 

13.62 

17,89 

21.70 

25,37 

28,60 

32.57 

o o 

N=1  SO 

* heights  (LB)  ♦ 

array 

509,0 

537.9 

573,0 

619,9 

665,7 

799,4 

o| 

BOOM 

ie,9 

30.9 

96,2 

63,6 

79.9 

103,9 

CANNISTER 

19,5 

33,9 

99.5 

67.6 

85,9 

111.3 

TENSION  mecHANISH 

1,9 

3*5 

5.9 

9.5 

13.9 

25,U 

MAST  sleeve 

5.8 

7.2 

8,5 

9,7 

10,6 

12,2 

> ^ 

shaft 

18,9 

18,0 

17.6 

17,9 

25.8 

90,6 

gi 

header 

2.^ 

3,« 

5.9 

10,6 

DRUM  BEARING 

1.5 

1.7 

1.9 

2,3 

2.7 

5,5 

center  support 

28.6 

28,1 

27.6 

27.2 

26,9 

26.4 

oRijM  deploy  actuators 

1.3 

1,3 

1,3 

1.3 

1.3 

1.3 

SUP  RING  ASSEMBLV 

11,9 

n .9 

11.9 

11.9 

11.9 

11,9 

leading  edge  members 

(1,9 

9,8 

9.7 

9,7 

9.7 

9,6 

DRUMS 

26.0 

27,7 

27.9 

27,2 

27,0 

26,7 

latches 

.3 

.3 

.3 

.3 

.3 

,3 
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*RR*y  TYPE  tte  ROLLOUT 

blanket  area  ■ 


ROrfER/WiNG  R 60.0  KM 
,66667*06  IN-SQ 


ARRAV  WIDTH  i 9,50  M 
blanket  weight  ■ 366,1  LB 


FREQUENCY 


***** 

minimum 

FREQUENCY 

HZ 

,0l« 

***** 

torsional 

frequency 

HZ 

««*«« 

,0H 

***** 

bending 

FREQUENCY 

HZ 

**«*« 

,0?6 

DEPENDENT  PARAMETERS 


nZ2 

,032 

,043 

,0S2 

,065 

022 

,032 

.0^3 

,(iS2 

,065 

(143 

• 063 

• 0S4 

,lo5 

.134 

♦ ARRAV  PROPERTIES  * 

BLANKET  WlOm  UN) 

ARRAY  length  (m) 

ASPECT  RATIO 
ARRAY  MASS  (KG) 

ARRAY  WEIGmT  (L0) 

CENTER  OF  gravity  (JN) 

TENSION  PER  BLANKET  (LB) 
ho«ent  of  Inertia  ii 
hO^ENT  of  inertia  I? 

SPECIFIC  PfJYER  tKW/K6) 
SPECIFIC  -yEIGHT  (KG/Kw) 
blanket  • mast  clearance  (IN) 


♦ ROOM  PROPERTIES  * 

diameter  (IN) 

El  (LB-IN. SQ> 

Root  spring  (lb-In/rao) 
BUCKLING  capability  Ratio 
strength  capability  Ratio 


♦ CanniSTER  properties  ♦ 
height  (ini 

DIAMETER  (IN) 


♦ ^EIGHTS  (LB)  * 

ARRAY 

ROOM 

CANNISTER 
TENSION  mechanism 

MAST  Sleeve 

shaft 

HfAOER 

DRUM  bearing 
center  support 
drum  deploy  actuators 

SLIP  RING  assembly 

leading  edge  MEH8FRS 

DRUMS 

LATCHES 


168,3 

166,9 

165,4 

50,31 

50.74 

51,20 

5,30 

5.34 

5,39 

233.1 

245,1 

259,6 

512, 0 

559,2 

571.2 

7«fl,0 

773.1 

765,8 

2,50 

7,00 

15.00 

,5676409 

•6025409 

,5072*07 

, 4987407 

.4901*07 

,257 

.245 

.231 

3.9 

4.1 

4,3 

13.2 

12.9 

12.9 

11  ,nl 

14,44 

17,55 

28387*07 

,80858*07 

,17642*06 

,5042*05 

, 1105*06 

,1984+06 

32.55 

19.92 

13,73 

1.12 

2.42 

4.13 

40,39 

44.03 

47,82 

13.02 

17,04 

20,71 

512.8 

539,2 

571,2 

16,8 

28.1 

41,9 

17,9 

30.6 

45,1 

1.9 

3,4 

s:7 

5.3 

6.5 

7.7 

20.8 

2o  i 5 

20«l 

2.9 

3.6 

4,7 

),5 

1,7 

1.9 

51,8 

31.3 

30,6 

1.3 

1 .5 

1.3 

11.4 

11,4 

11.4 

5,1 

5.1 

5.1 

29.7 

29.4 

29,2 

.3 

.3 

.3 

164.0 

162,6 

161.3 

51,64 

52,00 

52,48 

5,44 

5.47 

5,52 

277.4 

299.) 

334.9 

610.2 

658.0 

736,7 

756.0 

736.4 

7n5.6 

27,50 

42.5(1 

70,00 

,6431*09 

,6629*09 

,7425*09 

,4825+07 

,4772*<i7 

,4716*07 

,216 

.20) 

,179 

4,6 

5.0 

5.6 

12.6 

12.7 

12,5 

20.51 

22.95 

26,3) 

.32904*06 

.51575*08 

,66522*06 

,3167+06 

,4437*06 

,6540+06 

10.23 

8.26 

6,61 

6.25 

6.54 

11.75 

51.44 

54.41 

37, Vg 

24.20 

27.08 

3l«o5 

610.2 

656.0 

736,7 

57,7 

72.7 

93.7 

61.7 

77,2 

101,4 

9.0 

13*2 

23,7 

8.8 

9,6 

11.1 

20.9 

31,2 

49,4 

6,4 

8,4 

12.0 

2.3 

2.7 

3.5 

30,4 

So.O 

29,5 

1.5 

1.3 

1.3 

1 1 .4 

11.4 

11.4 

5 . (1 

5.0 

4,9 

28,9 

28,7 

?8,5 

.3 

.3 

,3 
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*»B4¥  type  CE  fiOLLOUT 


POWeR/MING  m 60.0  KW 


ARNAY  width  r lO.OO  M 


BUANKET  area  k .fr6667fOB  IN«SO 


. 

FREQUENCY 

dependent 

*****  HlnJIMuH  FREOUENCV  HZ 

***** 

,0l« 

,(>2S 

*****  torsional  frequency  HZ 

***** 

«0l^ 

,023 

*****  PENDING  frequency  HZ 

***** 

.osr 

,044 

• array  properties  ♦ 

blanket  width  (IN) 

176.5 

177,2 

ARRAY  length  (M) 

«7.43 

47.79 

aspect  ratto 

4.74 

4,78 

array  “ASS  (KG) 

255.  J 

24b. 3 

ARRAY  weight  (LS) 

5)7.6 

541.9 

CENTER  OF  GRAVITY  (IN) 

721,1 

TENSION  PER  BLANKET  (U) 

2.50 

7,00 

HOHENT  OF  TNERTIA  H 

,47e4*04 

.501 6+09 

"'J“£NT  OF  INERTIA  I? 

,5737+07 

,5651+07 

SRECIFIC  P'lwfcR  (K-^/KG) 

,?55 

.244 

SPECIFIC  height  (KC/Ki») 

3.9 

4.1 

blanket  • hast  clearance 

(IN) 

13.1 

12,6 

♦ nflOH  properties  ♦ 

OlAMETER  (tn) 

16.55 

13.61 

et  (L6-IN-S0) 

.25234+07 

•T173S+07 

ROOT  spring  (LB-iN/RAO) 

.4616+05 

,1010+06 

ruckling  capability  Ratio 

29.76 

16,21 

strength  capability  RATIO 

i.us 

2.25 

A 

» CANNISTfR  properties  ♦ 

height  (In) 

39,20 

42.66 

diameter  (IN) 

12,45 

16,29 

* weights  (LO)  ♦ 

ARRAY 

517,6 

541,9 

rOO“ 

15.3 

25,7 

CANNISTEfl 

16,4 

28.0 

tension  mechanism 

1.6 

3,3 

mast  sleeve 

4.9 

6.0 

shaft 

23.5 

23.1 

header 

3.0 

3.7 

nkUM  BEARING 

1.5 

1.7 

center  support 

35.2 

34,7 

ORl'H  deploy  actuators 

1.5 

1.3 

SLIP  SING  assembly 

11.4 

11.4 

1 EaDIng  edge  members 

5.5 

5,4 

iNRgMS 

31. « 

31.2 

latches 

.3 

.3 

BLANKET  weight  m 366.1  LB 

parameters 


.033 

,044 

,054 

.067 

,033 

.044 

,054 

,067 

,0  65 

,087 

,ine 

.136 

175,5 

174.1 

175.0 

171,6 

46,24 

40.62 

46.94 

49,35 

4.62 

4.86 

4.69 

4.93 

259.7 

276,7 

296.1 

353.6 

571.3 

608,7 

655,7 

734,0 

716,6 

707,3 

666,0 

656,1 

15.00 

27,50 

42,50 

70,00 

.5320+09 

,5661+09 

,5997+n9 

,6503+09 

.5549+07 

.5472+07 

,5421+07 

.5370+07 

.231 

.217 

.201 

• 160 

4.3 

4.6 

5.0 

5.6 

13.0 

12.9 

12.9 

12.7 

16.79 

19,61 

21.93 

25.14 

15665+n8 

,29172+06 

•45669+08 

»76487+o6 

, 1015+06 

.2694+06 

.4o50+o6 

,5962+06 

12.56 

9.35 

7.57 

6.04 

3. 66 

5.66 

7.62 

11.03 

46.36 

49,83 

52,69 

56,03 

19,81 

23.14 

25.86 

29,66 

571.5 

608 .7 

655,7 

734.0 

+d  9 

38,3 

52.7 

69.4 

85.3 

1® 

41,4 

56,5 

7n,6 

92.7 

S.4 

8.6 

12.5 

22.5 

7.0 

6.1 

8,9 

10. 1 

^ Hrt 

2?, 7 

24.9 

37.2 

59.2 

4.9 

6.9 

9.1 

1 3.2 

1.9 

2.3 

2.7 

5.5 

G t?3 

34.2 

1.5 

33,7 

1.3 

33.3 

1.3 

32,6 

1.3 

11.4 

11.4 

11.4 

11.4 

5.4 

5,5 

5,3 

5,2 

30,9 

3(1.6 

3o,6 

3<>.2 

.3 

.3 

.3 

.3 
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AB9AY  TYPE  6E  rollout 


POWER/WIMG  m 65.0  Krt 


array  width  m 7*00  H 


eiANKET  AREA  • ,72322406  IN«SO  BUAHKET  WEIGHT  « 296,6  U 


frequency  dependent  parameters 


mjmimUm  FSEQUtNCV  HZ 

****$ 

,010 

,018 

,028 

.035 

,093 

,096 

*♦*♦*  torsional  FREQUENCY  HZ 

««*«« 

,010 

.018 

,026 

.035 

.09! 

.098 

««,««  BENDING  FREQUENCY  HZ 

4*4*« 

,020 

,029 

.055 

,072 

.089 

.103 

♦ array  properties  ♦ 

iJLANKET  width  (IN) 

117,5 

115,1 

112,5 

109.3 

107.5 

105,6 

ARRAY  length  (M) 

78,09 

79,66 

Bt,56 

63.95 

85.52 

86,85 

ASPECT  RATIO 

tl.l6 

11.36 

11,65 

1 1 ,99 

• 12.22 

12.91 

array  HASS  (KG) 

20R,0 

279,6 

3l5.9 

355.7 

390,0 

937.8 

ARRAY  wEJGHT  (LH) 

5«7.7 

609.2 

695,0 

782,5 

875.7 

963.1 

center  of  GRAVITY  (IN) 

1266.6 

1295.2 

1210,3 

1193, 5 

1167.7 

1197.3 

TENSION  per  HLaNKET  (L6) 

2,50 

7.50 

20.00 

35.00 

55.00 

75,00 

ho«ent  of  inertia  1 1 

.lOU^tlO 

,lSo8.1o 

,1833.10 

,2098.10 

,2395.10 

,2577.10 

MOMENT  OF  inertia  I?  ' 

,2593407 

,2991., .7 

, 2378.(1? 

,2297+07 

,2171. ((7 

,2111.07 

SPECIFIC  POWER  (Krt/Kfi) 

,261 

,237 

,2(j6 

.183 

.163 

,198 

SPECIFIC  WEIGHT  (KG/kk) 

3t» 

9,2 

9,9 

5.5 

6.1 

6.7 

blanket  • Mast  clearance 

(IN) 

12.7 

12.9 

12,0 

12.9 

12.7 

12.8 

* «00M  properties  ♦ 

OfAHETER  (tN) 

15,29 

20.96 

26.63 

31.26 

35.57 

38,79 

£1  (Lb»tN-SO) 

,68907407 

.21357408 

,S97o34o6 

,ll069+o9 

,18097. o9 

,25386409 

ROOT  SPRING  (L8-IN/ftAn) 

,9751405 

, 2290.06 

,995t.n6 

.7867.06 

, 1135.07 

,1066407 

H'jcKLiMG  capability  Ratio 

62.98 

37,30 

23.70 

18,68 

15.38 

13.38 

strength  capability  Ratio 

1.72 

3.80 

7.50 

10.95 

19,72 

17,60 

t canntsIeR  properties  * 

height  (IN) 

51.19 

56,87 

63,72 

69.10 

73,7? 

77.62 

diameter  (IN) 

18,09 

24,19 

31,92 

36,91 

91.98 

95. ?1 

* weights  CLB)  4 

ARRAY 

597,7 

609,2 

695.0 

782.5 

875.7 

963.1 

32.7 

58,1 

98,1 

135,7 

179.2 

209.8 

CannISTER 

33.9 

6(1,6 

102.6 

191.5 

183.0 

217.0 

tension  MECHANISH 

2.5 

9,7 

10,9 

19.0 

25.8 

37.0 

mast  sleeve 

10,0 

13,0 

16,6 

19,6 

22.9 

29.5 

shaft 

10.8 

10.3 

9.8. 

9,3 

12.1 

15.5 

header 

2.7 

3.1 

3.9 

9,7 

5.8 

6 • 9 

DRUM  HE.ARING 

1.5 

1.7 

2.1 

2.5 

3.1 

3.7 

center  support 

18,9 

18,3 

17,7 

17.0 

16,5 

|6,2 

DRUM  deploy  actuators 

1.3 

1.3 

1 .3 

1.3 

1.3 

1,5 

Slip  ring  aSsehrly 

11.9 

1 1 .9 

11.9 

11.9 

11.9 

11.9 

leading  edge  members 

3,9 

3.5 

3.9 

3.3 

3.3 

3.2 

TRIMS 

21.1 

2o,7 

20.5 

19.7 

19,9 

19,1 

LATCHES 

.3 

,3 

.3 

.3 

.3 

.5 
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Aamt  TVPE  fit  «OU.OUT 


POWEP/MING  m 69*0  KW 


array  width  ■ 7,50  M 


blanket  area  ■ ,72222*06  IN-SQ 


FREQUFNCY 

OEPENOENT 

««»**  MINIMUM  frequency  HZ  *♦**♦ 

,011 

,018 

««***  torsional  frequency  HZ  *•♦♦♦ 

• nil 

,016 

PENOINC  FREOOtNCY  HZ 

,021 

,036 

• array  properties  * 

BUNRfT  «tOTH  HN) 

127,6 

125,9 

ARRAY  length  (M) 

71.86 

73,12 

aspect  baTtO 

9,58 

9,75 

ARRAY  MASS  (KG) 

297.9 

27<i,3 

array  height  (LhJ 

595. i 

59«,7 

CENIER  OF  GRAVITY  UN) 

1159,8 

1192,3 

tension  PFB  blanket  (LB) 

2,5‘> 

7,50 

mo»‘EHt  of  inertia  n 

,1212+10 

,1326410 

hohehT  of  inertia  12 

,3o78f07 

,2971407 

SPECIFIC  POhER  (Kw/kg) 

,262 

.290 

SPEC  IF  IC  •'E  IGHT  (KG/Kh) 

5,8 

9.2 

blanket  - mast  clearance  UN) 

12.8 

12,6 

« BOOH  properties  ♦ 

diameter  UN) 

19,37 

19,21 

El  (Lrt-IN-SO) 

,57925+07 

,17995+08 

HOOT  SPRING  (LB-TN/RAD) 

,8607+nS 

,2019406 

ruc<ling  capability  Ratio 

55,  ?0 

39.88 

strength  capability  ratio 

1.57 

3.99 

• cannistfp  properties  * 

height  (IN) 

00,90 

50,22 

diameter  UN) 

16.95 

22,66 

• weights  (LB)  ♦ 

AHHAY 

595,3 

594,7 

BOOM 

28,8 

51.0 

CannisTEH 

30,0 

53.5 

TENSION  mechanism 

2.3 

9.9 

hast  SLEtVE 

B.9 

u,« 

shaft 

12,7 

12,3 

header 

2.8 

3.2 

DRUM  bearing 

1.5 

1.7 

CENTER  SUPPORT 

21.9 

20,8 

okiiH  deploy  actuators 

1,3 

1.3 

SLIP  RING  assembly 

11.9 

11,9 

leading  edge  members 

3.9 

3.6 

DRUMS 

22.9 

22,5 

LATCHES 

.3 

,3 

blanket  weight  ■ J96,6  LB 

parameters 


.029 

.037 

.095 

,052 

,029 

,037 

,095 

.052 

,058 

,076 

.099 

,109 

122.9 

121,1 

116,2 

116.8 

79.65 

75,73 

77.58 

78.52 

9.95 

10.10 

10.39 

10.07 

306.9 

339,2 

377.8 

«|2,S 

679,1 

706.2 

831.2 

9o7.6 

1112.8 

1088, 7 

1072.3 

1096.9 

20.00 

35.00 

55,00 

75,00 

,1998410 

,1699410 

,1058410 

•2008+10 

,2650407 

,2777407 

,2651407 

,2597407 

.212 

.192 

.172 

.158 

9.7 

5.2 

5.8 

6,3 

12.3 

12.1 

12.9 

12,8 

29,97 

28,92 

33,00 

36,11 

50000+08 

,90078+08 

.10859+09' 

,20709409 

.9335+06 

,6790406 

,9809406 

,1260407 

20, B3 

15,96 

13.23 

11,62 

6.90 

9,9b 

13,98 

16,58 

60.56 

65.30 

69.91 

73,06 

29.96 

39,13 

38,99 

92.61 

O O 
^ PJ 

>r)  Q 

679,1 

796,2 

831.2 

9o7,6 

O H 
§1 

05.5 

116,5 

151  .2 

178,9 

90.4 

121.3 

157,8 

188,9 

9,6 

17.3 

23,6 

33.7 

i«.s 

16,7 

19.2 

21,0 

^ O 

1 1 .8 

11.9 

15.9 

20,6 

9.1 

2.1 

5.2 

2.5 

6.5 

3.1 

7.8 

3,7 

§65 

20.2 

19.8 

19.1 

18.7 

1.3 

1.3 

1.3 

1,3 

11.9 

11,9 

.11.9 

11,9 

3.8 

3.7 

5.6 

1,6 

22,0 

21,7 

21 .3 

21.0 

.3 

• 3 

,3 

• 3 
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array 

type  ge 

ROLLOUT 

POWER/WING  » 65.0  KW 

ARRAY  WIDTH  a 

B.OO  M 

blanket 

AREA  * * * * 

,72222406  lNi.30 

BLANKET  WEIGHT  ■ 396.6  LB 

’ 

FREQUENCY  OEPENPENT 

parameters 

***** 

***** 

***** 

MINIMUM 

torsional 

BENDING 

frequency 

FREQUENCY 

FREQUENCY 

HZ 

HZ  ***** 
HZ  ***** 

,0U  ,OlR 
,011  ,Ol<> 
,022  ,0J7 

,030 

.030 

,060 

,039 

,039 

.079 

,008 

,0«8 

.098 

,05S 

,035 

.114 

* ARRiv  PRnPtflTres  * 
f1L*NKtr  width  (IM) 

ARRAY  LfDGTH  (M) 

ASPtCT  RaTtO 
ARRAY  MASS  (HG) 

ARRAY  «HGHT  (LH) 
center  op  GRAVrTY  (IN) 

TEmsiun  per  PLANKET  (L8) 

MOHE'IT  OF  INERTIA  It 
mOPENT  of  inertia  13 
SPECIFIC  POWER  fKw/KG) 
SPECIFIC  WEIGHT  (KG/Kw) 

HLaNKET  • mast  CUEAHancE  CTN) 


♦ POilM  PROPERTIES  * 

OlAMETER  (IN) 

£1  (LH-IN-SO) 

ROOT  SPRING  (LP»IN/RAO) 
RUCKLING  CAPABILITV  R|TlO 
STREOGTH  capability  RaTIO 


♦ CA'JNisTpR  properties  ♦ 

HEIGHT 

OlAHETfR  (IN) 


* WEIGHTS  (LB)  * 

ARRAY 

BOOM 

CANNISTER 

tension  mechanism 
MAST  Sleeve 
shaft 
header 

OHLiM  BEARING 

center  support 

DRUM  pEP^Dy  actuators 

SLIP  ring  assembly 

LtAOlNG  EOgE  members 

ORUMS 

LATCHES 


137.8 

135,7 

133.2 

66,56 

67,60 

68,84 

0.3P 

8.45 

8,60 

2R7.7 

267,6 

299,5 

SOU. 9 

588.6 

656,9 

1066,4 

1053,3 

1029.0 

2,50 

7.50 

20.UO 

,1032.10 

, 1 1 2 0 . 1 0 

, !25o.  1 0 

,3605.07 

,3494.07 

,3373.07 

,262 

.243 

.217 

3.8 

4.1 

4,6 

12.9 

12.7 

I2,5 

13,64 

18.09 

23.49 

49698.07 

,15377.08 

,42522.06 

,7673.05 

. 1790.06 

,5839+06 

49,74 

, 29.17 

18.44 

1 .46 

3,19 

6,39 

46,67 

52.02 

57.95 

16,09 

21.35 

27.72 

544.9 

586.6 

658,9 

25,4 

45.4 

75,8 

27,1 

47,6 

80,2 

2.2 

4.2 

9.0 

7,9 

10.1 

12,8 

14,9 

14,4 

13.9 

2.B 

3,3 

4.4 

1.5 

1.7 

2,1 

24.2 

23,6 

22,9 

1.3 

1 .3 

1,3 

1 1 .9 

11,9 

11,9 

4.2 

4.2 

4.1 

24,6 

24.2 

23,8 

.3 

.3 

.3 

131.6 

t30*0 

127.7 

69.72 

70,55 

71.60 

8.71 

8,82 

8,98 

3?6.8 

362.3 

394,7 

723.5 

797,1 

868.3 

1 007.6 

980,4 

966,5 

35.0  0 

55,0  0 

75,00 

,1364+tn 

,1485+10 

,1626.10 

,3294+07 

,3226.07 

,3124.07 

.198 

.179 

,165 

5.  1 

5.6 

6.1 

12.3 

12,0 

12,9 

27,19 

30.83 

33,61 

,76333*08 

.12282+09 

.17349+09 

,5953.06 

, 8505*06 

,1102.07 

14.12 

11.55 

10,07 

9,22 

12.54 

15,13 

62.30 

66.14 

69.74 

32,00 

36,36 

39,66 

7?3.3 

797,1 

866.3 

102,8 

130.2 

157.5 

107,4 

136.0 

164,1 

16,1 

21  .6 

31.1 

14,7 

16.5 

18.2 

14,  1 

20.9 

26,7 

5.7 

7.4 

8.9 

2.5 

3,1 

3,7 

22.4 

22,0 

21.4 

l.i 

1.3 

l.i 

1 1 .9 

1 1 .9 

11.9 

4,0 

4.0 

3.9 

23,5 

23.3 

22.9 

,1 

.3 

.3 

t IC 


ARRiV  TVPE  GE  ROLLOUT 


POwER/WING  k 65,0  KH 


ARRAV  width  « 8. SO  M 


6L*NKtT  AREA  ■ ,72222*06  IN-80  BLANKET  WEjGHT  « 3^6,6  LR 


FREOUENCV  DEPENDENT  PARAMETERS 


«««**  MIMIMUM  frequency  HZ 

***** 

,0!2 

,020 

,032 

.001 

,050 

,057 

*»*♦*  torsional  EREOUENCV  HZ 

***** 

,012 

.020 

.032 

,001 

.050 

,057 

/»*♦»  PENDING  FREQUENCY  HZ 

***** 

,022 

,OSB 

.062 

.082 

.102 

.119 

• array  PHOPtRTieS  * 

RLaNkET  width  flNj 

TR7.9 

105,9 

103.6 

102,0 

100.5 

139,0 

ARRAY  LtNGTH  (M) 

62,00 

62.86 

63.88 

60.61 

65.29 

65.81 

ASPECT  ratio 

7,29 

7,00 

7.52 

7,60 

7,68 

7,70 

ARRAY  mass  (KG) 

?oe,2 

266, 1 

290,6 

321.0 

352.5 

38t,0 

ARRAY  V»£)GMT  £L8) 

506. 1 

585.3 

608.2 

7o7.1 

775.6 

839,1 

CENTER  OF  GRAVITY  (JN) 

985.6 

970.3 

955.7 

930,0 

910,0 

688 . 4 

TENSION  PER  blanket  (LB) 

2,50 

7.50 

20.00 

35,00 

55,0  0 

75,00 

MOMENT  OF  INERTIA  11 

.891U+P9 

.9586+09 

,1061+10 

,1108+  In 

.1200+10 

,1328+10 

MPKENT  OF  INERTIA  12 

,0175+07 

.0061+07 

,3936+07 

,3856+07 

.3767+07 

.3701+07 

SPECIFIC  POWER  (Kw/Kc) 

,?o2 

.200 

.221 

.202 

.ISO 

.170 

SPECIFIC  WEIGHT  (KG/KW) 

3,8 

0.1 

0.5 

0 ,9 

5,0 

' 5.9 

blanket  - mast  clearance 

(IN) 

12,9 

12,8 

12,7 

12.9 

12,3 

12.2 

• BOOM  properties  * 

diameter  (TN) 

12.89 

17.20 

22.16 

25,81 

29.05 

31.52 

£I  (LH-IN-SQ) 

,03123+07 

.13297+08 

,36623+06 

,65555+06 

,10519+09 

,10575+09 

ROOT  SPRING  (Lfi-IN/RAD) 

,6899+05 

, 1605+06 

.3032+06 

.5311+n6 

.7572+06 

.9670+06 

sucHLiMG  capahility  Ratio 

00.02 

26.37 

16.01 

12.73 

10.26 

8,66 

strength  capability  ratio 

- 

1.33 

2,98 

5,87 

8,71 

11.61 

10.05 

• CANNISTfR  properties  ♦ 

hfIGHT  (IN) 

05.10 

09,81 

55.76 

59,57 

63.05 

66.01 

diameter  (IN) 

15,21 

20.30 

26.15 

30,06 

30,28 

37*19 

* WEIGHTS  (LB)  * 

ARRAY 

506*1 

585,3 

608,2 

707,1 

775.6 

839,1 

BOOM 

23.0 

00, 0 

66.1 

90.8 

116.2 

137,9 

CANnIsTER 

20,2 

«3.1 

71,5 

97.0 

122.8 

100,6 

TENSION  mechanism 

2. 1 

3.9 

8.0 

iS.l 

20.2 

28.6 

mast  sleeve 

7.1 

9.1 

11.0 

13,1 

10,6 

15,8 

shaft 

17.2 

16.7 

16.2 

17,0 

26.1 

30.4 

header 

?,8 

3.0 

6,2 

8.2 

10,1 

DRUM  BEARING 

1.5 

T.7 

2.1 

2.5 

3.1 

3,7 

CENTER  SUPPORT 

27.1 

26.5 

25.8 

p5 .0 

20.9 

20.6 

DRUM  deploy  actuators 

1.3 

1.3 

l.i 

1.3 

1.3 

1.3 

slip  ring  assembly 

11.9 

11.9 

11.9 

11,9 

11.9 

11,9 

LEADING  eOGE  members 

o.S 

0.5 

0,0 

0,3 

0.3 

0.3 

Owi.i'’S 

26.3 

26.0 

25.6 

25.3 

25,0 

20,8 

LAlCHfS 

.3 

.3 

,3 

#3 

.3 

.3 

ORIGINAL  PAGE  Ib 
OF  POOR  QUALITY 
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ARfliY  rvPE  GE  ROLLOUT 

6L*^jKET  area  b 


POWFR/WING  ■ 65.0  KW 
,73SZ2*^0b  IN«SQ 


ARRAY  width  ■ 9*00  R 

blanket  height  » 596,6  LB 


*•*«*  mtnihum  frequency  HZ  ***** 

*****  T0RS1ON4L  FHEQUENCV  HZ  ***** 

*****  HEMOTng  frequency  HZ  ♦♦♦♦• 


♦ ARRAY  PRnPfHTieS  ♦ 

BLANKET  *IOTH  (IM) 

array  length  (M) 

ASPECT  ratio 
ARRAY  HASS  (KG) 

array  weight  (LB> 

center  of  gravity  (IN) 
tension  PfR  blanket  lLB) 

MOMENT  OF  inertia  H 
moment  of  Tnertta  IP 
SPECIFIC  PCwfR  (Kw/KG) 
SPECIFIC  HEIGHT  (KG/Kwj 
HLaNKET  • mast  clearance  (IN) 


* boom  PPOPEkTlES  * 

OiAmETE'R  (tN) 

El  (LH-!N»S0) 

ROOT  SPRING- (LB-TN/RaD) 

«uckling  capability  Ratio 
strength  capability  Ratio 


* CannisTer  properties  * 
height  (IN) 
diameter  (IN) 


♦ weights  (LB)  • 

ARRAY 

BOOM 

CANNISTER 
TENSION  MECHANISH 
HAST  sleeve 

Shaft 

header 

DRUM  BEAMING 
center  SUPPORT 
DRUM  OEPLOY  actuators 
SLIP  ring  assembly 

leading  edge  members 

ORIJMS 

latches 


frequency  oepenoent  parameters 


,012 

,021 

,033 

.012 

.021 

,0  33 

.023 

.040 

.064 

158.0 

156.1 

15S.9 

58.04 

1 58,75 

59.61 

6,  aS 

6.55 

6.62 

249.0 

265,5 

29J.4 

548.7 

504, I 

641.0 

913.6 

9n5.6 

08V, 3 

2,50 

7,50 

20.00 

•777e*o9 

*6319*m9 

•9123^09 

,4789*07 

.4672*07 

.0S43*n7 

.261 

.245 

.223 

3.8 

4.1 

Q.5 

13.0 

12,9 

12.7 

12.29 

16. 28 

21.10 

37782*07 

,11617*08 

*31887fo8 

.6247*05 

.1451*06 

,3093f0S 

40.41 

23.62 

]4.89 

1.24 

2.73 

5.51 

43.47 

48.  ?9 

53.56 

14.51 

19.21 

24.90 

548.7 

584.1 

641.0 

20,7 

36.6 

61.0 

22.1 

36,7 

65.0 

2.0 

3,8 

8.0 

6.5 

0.2 

10.3 

19,7 

19.2 

10.7 

2.9 

3.5 

5,0 

1.5 

1 .7 

2.1 

30,3 

29.7 

29.0 

1.3 

1.3 

1.3 

11.9 

11.9 

11.9 

4.8 

4,8 

4.7 

26, n 

27,7 

27,3 

.3 

,1 

.3 

,043 

,052 

,060 

.043 

.052 

• 060 

,085 

.106 

.123 

152.3 

150,9 

149,8 

60.21 

60,78 

61.21 

6.69 

6.T5 

6,80 

316,3 

345,8 

373,3 

695,9 

760.9 

821,3. 

871,0 

845,7 

824,2 

35,00 

55,00 

75.00 

,9832*09 

.1058*10 

.1125*10 

.4462*07 

. 4394*07 

•4350*07 

,206 

.186 

.174 

4.9 

5,3 

5.7 

12.6 

12.4 

12.3 

24.40 

27,64’ 

29,97 

56941*06 

,91 166+oB 

•12610+09 

,4779*06 

,6801*06 

.8675*06 

11.37 

9.28 

8.01 

8. 01 

10.97 

13.30 

57.52 

60.83 

63,63 

28.79 

32.61 

35.37 

695,9 

760.9 

821.3 

82.3 

1(|3.6 

122.7 

66.6 

M1.3 

13o,v 

14.2 

19.0 

27,0 

11.7 

13.1 

14.2 

21  ,3 

32.1 

42.5 

6.8 

4.0 

11.3 

2.5 

3.1 

5.7 

28.5 

28,1 

27,7 

1.3 

1.3 

1.3 

11.9 

11.9 

11.9 

4,7 

4.6 

4.6 

27,0 

26,8 

26,6 

.3 

.3 

.3 
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ARP*v  tvpe  gf  pollout 


POMFR/MTNG  « 6b. 0 KW 


OLANKET  APEA  ■ ,72222*06  1N*8Q 


freohencv  depenoent 


*«AA  « 

minimum 

FREOUENcv 

HZ 

.013 

,021 

A«AA« 

torsional 

FREOUENCV 

HZ 

***** 

,013 

,021 

bending 

FREQUENCY 

HZ 

***** 

,020 

.001 

« array  PPOPEHTIFS  ♦ 


BLANKFT  width  (IN) 

168,3 

166,3 

ARRAY  length  (H) 

5R,50 

55,16 

aspect  ratio 

5.7TJ 

5.81 

ARRAY  HASS  (KG) 

251.2 

26b, 8 

ARRAY  WEIGH!  (LH) 

5S?,6 

58ii,7 

tenter  of  gravity  UN) 

sas,6 

803. a 

tension  per  blanket  (LB) 

2.50 

7.50 

moment  of  inertia  11 

,6837*09 

, 7288+09 

mOmFNT  of  inertia  I? 

,5«5B+o7 

,5327+07 

SPECIFIC  POrttH  (kw/KG) 

.259 

.pas 

SPECIFIC  WEIGHT  (KG/KW) 

3,9 

«,1 

blanket  - MAST  clearance  (IN) 

12.8 

13.0 

* pooM  properties  ♦ 

OIAHETfR  (IN) 

11,7a 

15.55 

ei  (ue-iN-so) 

,33316+07 

,102ao*o8 

ROOT  spring  (LB«IN/RAD) 

,5685+oS 

,1320+06 

BurKLiNG  capability  Ratio 

36.86 

21.50 

STRENGTH  capability  RATIO 

1,15 

2.55 

• CANNISTfR  PPopeRTIES  • 

height  (IN) 

ai,99 

06.63 

diameter  (IN) 

13.85 

18.30 

* weights  (LR)  * 

ARRAY 

552.6 

500,7 

ROOM 

18. e 

33.0 

CannISTER 

20,2 

35,0 

TENSION  mechanism 

2.0 

5.6 

mast  sleeve 

5.9 

7.5 

shaft 

22. a 

21.9 

meaoEb 

2.9 

3.6 

DRUM  bearing 

1.5 

1.7 

center  support 

33,8 

33,1 

DRUM  DEPLOY  actuators 

1,3 

1,3 

slip  ring  assembly 

1 1 .9 

) 1,9 

leading  FDGE  members 

5.1 

5.1 

DRUMS 

29.7 

29. tt 

latches 

.3 

.3 

ARPAV  I«IDTH  a 9,50  M 


blanket  weight  ■ 396, 

P4HAMETEH8 


,030 

,0  0.0 

.0  30 

,ooa 

,067 

.088 

160. t 

162. 7 

55.68 

56.39 

5.86 

5,90 

289,3 

313.1 

636,5 

688,8 

630.2 

812,5 

20,00 

35,00 

,79/:|t  + o9 

,0518+09 

,5196+07 

,5115+07 

.225 

.206 

0,5 

0,6 

12.6 

12.7 

20.10 

23,27 

26025*08 

,«99iia+o8 

,2808+06 

.0331+06 

13.56 

10,30 

5.17 

7,53 

51  .65 

55.03 

23.77 

27.06 

636,5 

686. a 

55.1 

70.3 

59,3 

79,1 

7.6 

13.0 

9.3 

10.6 

21.3 

25.8 

5.3 

7.3 

2,1 

2.5 

32.0 

51,9 

1.3 

1.3 

11.9 

11.9 

5.1) 

5.0 

29.(1 

28,8 

« % 

,3 

LB 


,050 

.062 

,050 

.062 

,109 

,127 

161,3 

160.3 

56,87 

57.23 

5.99 

6,o2 

301.6 

368,} 

751.5 

810.3 

789,9 

766,7 

55.00 

75,00 

.9152+09 

.9681+09 

.5009+07 

.5007+07 

.190 

.178 

5,3 

5.7 

12.6 

12,5 

26.17 

28.57 

798o8+08 

, 11023+09 

,6155+06 

.7802+06 

8.32 

7.?8 

10.09 

12.55 

58.92 

6]  .22 

30.88 

33, 7l 

751.5 

810.3 

90,7 

lio.o 

100.0 

119,2 

17,9 

25.5 

11*8 

12*6 

39,0 

51.8 

10. 0 

12.5 

3.1 

3.7 

31,0 

31.1 

1,3 

1.3 

1 1 .9 

11.9 

0.9 

0,9 

28.6 

20,0 

.3 

*3 
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*(<«»¥  TVPE  GE  ROLLOUT 


PnWEP/WING  « (>5»0  KW 


ARRAY  WIDTH  > 10,00  H 


blanket  area  ■ .72222T06  IN-SH  BLANKET  WEIGHT  ■ 376,6  L8 


HTNtMUM  FREQUENCY  HZ  >****» 

♦»*♦*  torsional  FHEOUENCV  HZ  ••*** 

♦♦♦♦*  PENDING  FREQUENCY  HZ 


♦ ARRAY  PROPERTIES  ♦ 

BLANKtT  rtlQTw  (IN) 

ARRAY  length  (M) 

aspect  ratto 

ARRAY  MASS  (KG) 

array  rf icht  (lr) 

CENTER  OF  GRAVITY  (IN) 

TENSION  P£p  BLANKET  (LS) 
mOhFNT  OF  INERTIA  H 
MOMeNT  OF  inertia  IJ 
SPECIFIC  POrtER  (KX/KGJ 

specific  WEIGHT  (KG/Kr) 
blanket  . hast  clearance  UN) 


♦ ROOM  properties  ♦ 

Diameter  (tni 
EI  (Lb-IN-SQ) 

ROOT  SPRtnG  (LB-IN/RAD) 
HUCKLIMO  CAPABILITY  RaTTO 

strength  Capability  ratio 


♦ CANNISTeR  properties  ♦ 
height  (IN) 
diameter  (TN) 


* heights  (LB)  * 

ARRAY 

BOOM 

CannISTER 
TENSION  mechanism 
mast  sleeve 
shaft 
header 

drum  bearing 

center  support 

DRUM  OEPLOY  actuators 

SLIP  RING  assembly 

IE  AOING  EDGE  members 

CRli'^S 

LATCHES 


FREOUEncV  dependent  PARAmETFRS 


,013 

.022 

,035 

.013 

.022 

.035 

.025 

.002 

,069 

178.2 

177.2 

174,4 

51.07 

51.77 

52.60 

5.15 

5,18 

5.26 

253.3 

266,6 

2BB.4 

557,3 

5B7.0 

654,4 

79?. 3 

765.7 

777,2 

2.50 

7,50 

20,00 

,6065+09 

,6388+  o9 

,6964+09 

,6149+07 

,6o79+o7 

,5893+07 

.?57 

,??5 

3,9 

4.1 

4.4 

13.0 

12.3 

12.9 

11,24 

14.84 

19.26 

29715+07 

.90203+(|7 

.24832+06 

,521.8+oS 

.1200+06 

,2564+06 

33.81 

19,63 

12.40 

1.06 

2.36 

4,64 

40,76 

45,05 

49,99 

13,27 

17.51 

22.73 

557.3 

587.0 

634.4 

17,3 

30,3 

50,3 

16,5 

32.3 

54,5 

1.9 

3.4 

7.2 

5,5 

6,8 

6,5 

25.2 

24.9 

24, K 

3,0 

3.8 

5.7 

1.5 

1.7 

2.1 

37,4 

57.0 

36.0 

1.3 

1.3 

1.3 

11,9 

11.9 

11.9 

5,5 

5.4 

5.3 

31.4 

31,2 

3n,6 

.3 

.3 

.3 

.046 

,05b 

,064 

,04b 

.056 

.064 

.090 

.113 

.131 

172.9 

171,6 

170,7 

53,04 

53.44 

53.75 

5.30 

■ 5.34 

5,37 

311,4 

339.5 

365,9 

685,1 

746,8 

6o4.9 

759,7 

737,2 

716,4 

35,00 

55,00 

75. .1)0 

,7466+09 

,7997+09 

,8465+09 

,5814+07 

,5751+07 

.5712.07 

.209 

.191 

.178 

4.8 

6.2 

5,.  6 

12.8 

12.7 

12.7 

22.24 

25.00 

' 27.09 

44175+08 

,7o477+o6 

.97217+06 

,395(1+06 

,56o7+o6 

,7137.06 

9,45 

7,59 

6,54 

7,07 

9,49 

n.53 

53.61 

56.94 

59,«fl 

26.25 

29,50 

31.97 

665.1 

746,8 

8o4,9 

67,6 

86.1 

101.7 

72.4 

91.5 

107,4 

12.8 

17.0 

24.1 

9.7 

In  .7 

11.6 

30.6 

46.8 

62.4 

8.0 

to. 9 

13,9 

2.5 

3.1 

3,7 

35,5 

35.0 

34,7 

1.3 

1.3 

1.3 

1 1 ,9 

11.9 

1 1 .9 

5.3 

5,3 

5.2 

30.5 

3o,3 

3n.l 

.3 

.3 
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TvPt  GE  ROLLOUT 

POWgR/WIfJG  a 70,0  KW 

ARRAY 

width  a 7,00  M 

blanket  area  a 

,77778*n6  IN-SO 

blanket  weight  a 

027.1  L8 

FREQUENCY 

DEPENDENT 

parameters 

«r*««  HtNIMUH  EReoUENCV  HZ 

.DID 

,019 

,026 

,033 

,00! 

,050 

♦♦♦♦*  torsional  frequency  HZ 

.010 

,019 

.026 

,033 

.091 

.050 

sending  frequency  HZ 

.018 

.036 

,053 

.069 

.068 

,109 

• array  properties  * 

blanket  bJOTh  flN) 

117.0 

113.6 

110.9 

lod.o 

105.3 

102.7 

ARRAY  length  (M) 

86.80 

89.08 

91,98 

93.77 

96,15 

ASPECT  RATJO 

12,06 

12. Do 

12.78 

13.07 

15,90 

13,70 

ARRAY  MASS  (KG) 

268.1 

3o8.l 

309,6 

S90.6 

050.9 

529.2 

ARRAY  aET&hT  (LB) 

569,8 

677,7 

769,1 

668.6 

1000,9 

1160,2 

center  of  gravity  (IN) 

1 57?.l 

1339,6 

1317.3 

1292,0 

1260.5 

1 236.6 

tension  per  blanket  (lB) 

2,50 

10,00 

21.50 

37.50 

63,00 

100,00 

“OA'E  NT  OF  INERTIA  li 

,1019f JO 

,21 00+10 

,2919+10 

,2790+10 

,3170+10 

,3690+to 

“Ci^EHT  OF  INERTIA  I? 

,2760+07 

,2610+07 

,2956+n7 

.2350+07 

,2207+07 

, 2107+07 

SPECIFIC  Po«eR  (kw/kg) 

,26! 

.227 

, 2oi) 

.177 

,154 

.132 

SPECIFIC  wF.IGHT  (KG/Kw) 

3.8 

u.it 

5,0 

5.6 

6,5 

7.6 

blanket  • mast  clearance  (|N1 

12.7 

12.3 

12.8 

12.9 

12.8 

12.6 

* BOOM  properties  ♦ 

diameter  (IN) 

16.21 

23. DO 

29.15 

33,87 

39,29 

00.95 

ei  (LP-iN-SQj 

.79933+07 

.338D3F08 

,7725oAfl» 

.19()8l*09 

.20858+09* 

,01082+09 

root  spring  (LB-TN/RAO) 

, 1096+06 

.3232+06 

.6007+06 

,9023+06 

,1903+07 

,2119+07 

BUCKLING  Capability  Ratio 

70.28 

36.61 

26.02 

20,95 

16.38 

l3.5t 

strength  capability  Ratio 

1 .76 

9.72 

8.18 

11.56 

16.08 

21.23 

* CANNISTeR  PRfiPEflTIES  ♦ 

HE  t&HT  (IN) 

53.35 

61.02 

67,05 

73.22 

79,23 

85,07 

diameter  (IN) 

19.13 

27,62 

30.00 

39.97 

06,37 

53.09 

* wEIGWIS  (LB)  ♦ 

AhPA  Y 

589,8 

677,7 

769,1 

868,6 

1000.9 

1160.2 

ROOM 

36.7 

76,5 

116,2 

160.9 

215.6 

282.0 

CAnnistER 

3B.0 

79,2 

122.7 

165,7 

222.9 

291.9 

TENSION  MCrHANISM 

2.8 

6.0 

11.8 

21.1 

32.8 

99,0 

M4S1  slefve 

11.3 

15.7 

19,6' 

22.8 

26.7 

30.9 

RhaFT 

n.i 

10.8 

10.2 

9,7 

13.1 

18.8 

header 

?.7 

3,2 

3.9 

0.8 

6.2 

8.D 

DRUM  bearing 

1.5 

1.8 

2.1 

2.6 

3.3 

9,0 

tenter  support 

19,8 

19,0 

18.1 

17.6 

16,9 

]6.0 

DRUM  deploy  actuators 

1.3 

1 .3 

1.3 

1.3 

1.3 

1 .3 

SLIP  SING  assembly 

12,3 

12.3 

12.3 

12.3 

12.3 

12,3 

LEADING  EDGE  MEMBERS 

3.6 

3,5 

3.9 

3.3 

3.2 

3.1 

DRUMS 

21.1 

20,6 

20,0 

19,6 

19.2 

|8.7 

LATCHES 

.3 

.3 

.3 

.3 

.3 

• 3 
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ARP*V  TYPE  G£  rollout 

POWER/wJnG  * 70,0  KW 

ARRAY 

width  ■ 7,50  M 

BLANKET  AREA  ■ 

,77778+06  IN»5Q 

blanket  weight  b 

«27.1  LB 

MINIMUM  freouencv  HH 

«+«+>* 

FREOUtNCV 

,010 

DEPENDENT 

,020 

parameters 

.028 

,035 

,000 

,053 

TCRStONAl  FRFOUENCv  HZ 

*+*++ 

,010 

,020 

,026 

.035 

.004 

.053 

•**♦*  PENDING  FRtOUENCV  HZ 

,019 

,0  58 

,055 

,072 

.092 

.115 

» array  properties  ♦ 

HL4NKET  WIDTH  flN) 

120.2 

122.0 

119.0 

116.6 

110.0 

ARRAY  length  {M) 

77. 6« 

79,56 

81.00 

83,01 

89,75 

86.65 

aspect  ratio 

10.35 

10,61 

10.60 

11,07 

11,30 

11.55 

ARRAY  MASS  (Kf.) 

26(j,6 

301, 5 

336, a 

376.0 

028,5 

093.2 

ARRAY  WEIGHT  (LB) 

586.5 

663.3 

700,0 

827.2 

992.6 

1085.0 

CENTER  OF  GRAVITY  (IN) 

1256.2 

1229,0 

1202.0 

1183.2 

1159,1 

112^.0 

tension  per  blanket  (lb) 

2,50 

10.00 

21,50 

37,50 

63.00 

too, .00 

horent  ot  inertta  u 

.1520410 

,1731  + 1(1 

,1925+10 

,2l’75+l0 

,2075+10 

,2HUO+10 

moment  of  inertia  I? 

,3277+07 

.3121 +07 

,30  J3+(i7 

,2872+(t7 

,2765+07 

.2659+07 

SPECIFIC  POWER  (KW/KG) 

.263 

.252 

,2o8 

.186 

.163 

.102 

SPECIFIC  HEIGHT  (KG/KW) 

3.6 

0,3 

0.8 

5.0 

6,1 

7.0 

bL  anke  t - mast  clearance 

(IN) 

12.8 

12, S 

12.2 

12.8 

12,9 

12.8 

• ROOM  properties  * 

Diameter  (tn) 

15.20 

2i  ,97 

27.02 

31,60 

36,00 

0]  .56 

El  tLB-TN-SO) 

,67615+07 

, 28399+06 

. 63290+08 

.11595+09 

.20303+09 

.33671+09 

.1812+()7 

ROOT  SPRING  ClB-IN/RAO) 

, V666+05 

, 2836+06 

.5173+06 

.8106+06 

, 1200+07 

BUCKLING  CAPABILITY  RaTTO 

62.12 

32.26 

22.70 

17, B5 

to. 06 

1 1 .56 

strength  CAPABILITY  RATIO 

1.61 

9.35 

7.91 

In, 82 

10,82 

19,70 

* cannjster  properties  ♦ 

HflGMT  (TN) 

50,90 

58.00 

63.86 

69,06 

74.66 

6i),52 

09.06 

diameter  (IN) 

17,99 

25.92 

31.08 

37.30 

02.95 

♦ weights  (LH)  * 

array 

586,5 

663.3 

700,0 

627.2 

902,6 

1085.0 

boom 

3?, 3 

66.9 

100.3 

137.3 

185.5 

£01,0 

C annISTEB 

33.7 

69,6 

105.7 

109.8 

191,6 

209.9 

tensIO!!  mechanism 

2.0 

5.9 

10,8 

19.2 

29.8 

00,7 

MAST  SLeFVE 

10.0 

13.6 

16,7 

19,6 

22.7 

26.1 

SHAFT 

13,6 

12.9 

12.5 

11.9 

1 7,0 

?5.0 

header 

2.6 

3.0 

0.2 

5,3 

7,0 

9,3 

DRUM  BEARING 

1.5 

1.6 

2.1 

2.6 

3.3 

9.9 

center  support 

22,5 

21 .6 

21.0 

20.3 

19.6 

19, p 

DRUM  deploy  actuators 

1.3 

1.3 

1 .3 

1.3 

1 .3 

1.3 

SUP  RING  assembly 

12.3 

12.3 

12,3 

12.3 

12.3 

12.3 

1 EaOIng  edge  members 

3.R 

5.6 

5.7 

3.6 

3.9 

3.5 

dsmmS 

22,9 

22. U 

22,0 

21.5 

21.1 

20,6 

.3 

1 A rcMEs 

.3 

,5 

.5 

.5 

.3 
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*R»1Y  TYPE  cc  OOLLOUT 


POwER/hING  ■ 70i0  Kw 


ARRAY  YiIDTH  > 6.00  M 


StANKtT  AREA  B ,77776*06  1N*SQ 


blanket  weight  b *127, J LR 


**«««  MrmwjK  FPEOlJENCY  HZ 
♦***♦  TORSIONAt  FREQUENCY  HZ  *♦♦♦♦ 
/*«,*  eENOFNG  FREQUENCY  HZ  ***** 


* *PRaV  properties  * 

6|  ANKf T WIDTH  ( IN) 

AwRAY  length  (M) 

ASPECT  RaMO 
ARRAY  HAS6  (KG) 
array  weight  (LB) 

CENTER  OF  gravity  (IN) 

TENSIO'I  PER  RLANKET  (LB) 

moment  of  inertia  II 
mOeent  of  TneRTIA  I? 

SPECIFIC  power  (Kw/kq) 
SPECIFIC  WEIGHT  (kG/Kw) 

blanket  - Mast  clearance  (IN) 


• boom  PROPf HT  TES  » 

OT4METER  (TN) 

El  (Lfl-TN-SQ) 

ROOT  SPRTNG  (LH»TN/HA0) 
P'ICkLING  capability  RaTiO 
STRENGTH  CapaRILITY  RATIO 


* cannister  properties  ♦ 
height  (In) 

DT4METEP  (tN) 


* weights  (LP)  • 

ARRAY 

BOOM 

CANNISTER 
tension  mechanism 
MAST  sleeve 
shaft 
h£  aOEb 

DRUM  bearing 
CENTER  SUPPORT 
n»t(H  DEPLOY  actuators 
SLIP  ring  assembly 

leading  edge  members 

OkMimS 

latches 


frequency  dependent  parameters 


,ol  J 

.020 

,029 

.011 

.020 

.029 

,020 

,oao 

,058 

137.5 

130,5 

132.0 

71,86 

73,02 

7fl,58 

6.96 

9,16 

9.3? 

266,1 

297.0 

327.6 

585.5 

653. <l 

721.1 

1155,5 

1133.6 

1110.7 

2,50 

10,00 

21 ,50 

.1296*10 

, 1052* In 

,1596*  in 

.36U3+07 

,3661*ii7 

.3570+07 

.236 

,2l0 

3.6 

«.2 

^.7 

12.8 

l2.6 

l2.S 

16.57 

20.66 

25.91 

57931*07 

.29166*08 

,53658*08 

,6606*05 

.251 o*o6 

• 9570*06 

55, 2t 

28,59 

20,06 

1.97 

3,99 

6,65 

96.99 

55,99 

61.01 

16,95 

29.90 

29.96 

565.5 

653.9 

721.1 

28,6 

59.5 

66,5 

30,0 

62.1 

93,6 

2.3 

5.6 

10.1 

8.9 

12.2 

19,7 

15.9 

IS, 2 

19.7 

2.8 

3.5 

9,5 

1,5 

1.6 

2.l' 

25,9 

29.6 

29.0 

1 .3 

1 .3 

1.3 

12.3 

12.3 

12.3 

9.2 

9.1 

9.1 

?9.6 

29.1 

23,8 

,3 

.3 

.3 

,037 

,097 

.057 

,037 

,097 

.057 

,075 

,o97 

.121 

130,7 

127,5 

125.3 

75,60 

77.07 

78,69 

9,95 

9.68 

9.86 

361.9 

909,6 

967,3 

795.2 

901.1 

1028,0 

1067.6 

1062,3 

1028.2 

37,50 

63.00 

100.00 

.1753+  io 

, 1995*10 

.2251*10 

,3981*07 

,3326*07 

,3226+07 

.199 

,171 

, 1 5o 

S.2 

5.9 

6.7 

12.1 

12.9 

12.6 

29.90 

39.11 

38,69 

9616()*o8 

. 16965*09 

.27893+09 

,7o6o*06 

• 1089  + o7 

.1573+07 

15.0} 

12.35 

10,11 

9,83 

13.87 

16.60 

65,76 

71.06 

76,16 

39,69 

90,25 

95,89 

795.2 

901.1 

1026.0 

120.2 

161,3 

207.7 

125.9 

1 66.6 

219,0 

17.7 

27.9 

91,0 

16,9 

19,7 

22.5 

19.7 

22.5 

33.9 

5,9 

7,9 

l0.7 

2.6 

3.3 

9.9 

23,9 

22.6 

21  .9 

1.3 

1.3 

1.3 

12.3 

12,3 

12.3 

9.0 

3.9 

3.8 

23.5 

22,9 

?2.5 

.3 

.3 

.3 
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*Hf?4V  TYPE  GE  ROtiOUT 


POWPR/WING  ■ 70.0  KW 


ARRAY  1»I0TH  ■ 8,50  M 


BLANKET  AREA  * , 77778*06  IN-80  BLANKET  WEIGHT  ■ «27,1  LB 


1 * 

frequency  dependent 

parameter's 

*<*«*«  HtNtMUM  FReOUENCY  H7 

♦ •♦♦* 

,011 

,021 

,030 

,039 

,049 

,060 

TiiRsional  frequency  H2 

***** 

.011 

.021 

,030 

.039 

,049 

,060 

*****  flENOlNG  FREOUfcNCV  H2 

***** 

,021 

.041 

.060 

,078 

• lul 

.126 

* ARR4V  PHfiPFRTtES  ♦ 

RLSNKET  winTM  (IN) 

1«7.6 

144,8 

142.6 

141,1 

139,3 

136.3 

iR«4Y  length  (M) 

66,92 

68,21 

69,17 

70,01 

70,93 

72,50 

ASPLC?  RiTTO 

7.87 

e,o2 

8,14 

8.24 

6.34 

8.53 

4HBAV  MASS  tKG) 

?66,S 

294. t 

321,6 

352,2 

395,1 

449.2 

AkBAY  rttrOHT  (LB) 

586.4 

647,1 

7o7,S 

774.9 

869.3 

968.2 

CfsTtR  OF  GRAVITY  (IN) 

1067.2 

1049,3 

1 «3l . 7 

loio.s 

976,5 

949,5 

TENSION  PEo  HLANKET  (LB) 

2.50 

in.uo 

21  ,50 

57. 5i) 

63,00 

100.00 

«nHENT  OF  inertia  Ii 

,1117+10 

,1238+10 

,1352+10 

,1473+1(1 

,1623+ lO 

,16«3+10 

HONt'JT  OF  Inertia  u 

.4452+07 

.4285+07 

.4171+07 

,4{t79+(i7 

,3990+07 

.3840+07 

SPECIFIC  P0*ER  (K-/KG) 

,263 

.238 

,2l8 

.199 

.177 

.156 

SPECIFIC  "FIGHT  (KR/KW) 

3.6 

4.2 

4.6 

5,0 

5.6 

6.4 

BLANKET  - hast  clearance 

(IN) 

12.9 

12.7 

12.5 

12,4 

12.1 

12.8 

♦ ROOM  PROPERTIES  * 
riTAMfcTER  (IN) 

15,60 

19,66 

23.97 

27,72 

31,98* 

56.54 

El  (LG-IN-SQ) 

,50240+07 

,20676+r)6 

,46154+08 

,82472+08 

,)  4222+09 

.23583+09 

ROOT  SPRING ' (LB»IN/RA0) 

,7736+oS 

.2251+06 

,4082+o6 

,6309+06 

,9494+06 

.1387+07 

BUCKLING  Capability  RaTTO 

50,01 

25,84 

17,67 

13,70 

10,85 

8,i93 

STRENGTH  CAPABILITY  »aTIO 

1.37 

3.74 

6,31 

9,09 

12,89 

17,59 

* CANNTSTpR  PRnPfRTlES  * 

height  (IN) 

46,89 

53.49 

58.63 

63.10 

67.57 

72,62 

diameter  (IN) 

16,14 

23,20 

28,29 

32,71 

37,74 

43.12 

* weights  (LB)  * 

ARRAY 

566,4 

647,1 

7o7,5 

774,9 

869.3 

988,2 

POO** 

25,7 

52.6 

79,3 

107.3 

140,9 

182.9 

CANNISTER 

27.2 

56,2 

83,5 

111.6 

148.5 

193,0 

TENSION  mechanism 

2.2 

5,2 

9.4 

16.5 

25.3 

37.9 

MAST  sleeve 

6,0 

10,9 

13. 1 

15,0 

17.2 

19.7 

shaft 

18.4 

17.7 

17.2 

16,3 

24.0 

42.6 

HEADER 

2.6 

3.6 

4.8 

6.4 

8.9 

12.2 

DHLiM  BEARING 

I.S 

1 .8 

2.1 

2.6 

3.3 

4.4 

CENTER  SUPPORT 

28,6 

?7.7 

27.1 

26.6 

26.0 

25.1 

nmiM  oEPi  OY  actuators 

1.3 

1 .3 

1 .3 

1.5 

• 1.3 

1 .3 

SLIP  RING  assembly 

12.3 

12.3 

12.3 

12.3 

12. i 

12.3 

LfcAOiNG  EDGE  members 

4,6 

4,4 

4,4 

4.5 

4.3 

4.2 

ri?H“S 

26.3 

25.9 

?8,S 

25,2 

24,9 

24,4 

LA  TCHf  <5 

.3 

,3 

.3 

,3 

.3 

.3 

TZZ-: 


4RB»v  Type  gf  rollout 

blanket  area  • 


POMER/WING  • 70*0  KW 
, 77776+06  IN-50 


array  width  « 9.00  M 

blanket  weight  « 627,1  LB 


•«***  HINImum  FREODENCY  HZ  ***** 
•*«•*  TOPSTON+L  FRfOUfNCV  HZ  *♦♦♦♦ 
*****  REnOInG  FREOUENCY  HZ  ♦♦♦•» 


« array  properties  « 
blanket  "IOTh  fIN) 

ARRAY  length  (M) 

aspect  ratio 
ARRAY  HASS  (KG) 
array  kEtGHT  (LB) 

CEnTFB  op  gravity  (IN) 

TENSION  PER  blanket  (LB) 
moment  of  TNERTIA  II 

moment  op  inertia  I? 

SPECIFIC  PO-ER  (KW/KG) 
SPECIFIC  WEIGHT  (KG/Kw) 
blanket  - mast  clearance  (IN) 


* BOOH  properties  ♦ 

OtAmETFR  (IN) 

Et  (LB-lN-50) 

ROOT  SPRING  (LB-IN/RAO) 
buckling  capability  RaTIO 

STRENGTH  capability  «aTIO 


♦ CanNiSTeR  properties  * 
height  (IN) 

DIAHETER  (TN) 


• -EIGHTS  (LB)  * 

AxS  AY 
BOPm 

CANNISTER 
TENSION  mechanism 
MAST  SLEEVE 

SHAFT 

header 

DRUM  bearing 

center  support 

ORUM  deploy  actuators 

SUP  ring  assembly 

(FADING  EDGE  MEMBERS 

TRUmS 

LATCHES 


FREOUENCY 

DEPENDENT 

parameters 

.Oil 

.022 

,012 

.061 

.051 

,063 

,011 

,022 

.032 

.061 

,051 

.063 

.021 

,062 

.062 

,081 

, 1 oS 

,131 

157,7 

155,1 

153.1 

151,5 

169,7 

166.0 

62,63 

63,71 

66,50 

65.21 

65.97 

66*76 

6,96 

7.08 

7,17 

7.2S 

7.35 

7,62 

267,6 

292,5 

317,3 

365,7 

386,1 

635.9 

568,7 

663.6 

698,0 

760,5 

869,5 

959.0 

989.3 

976. 1 

960,2 

960.4 

909,6 

87«,7 

2.50 

10.1)0 

21.50 

37.50 

63,00 

100,00 

,9739*09 

.1070*10 

,1159*10 

,1255*10 

,1378+10 

.1523*10 

.5107*07 

,6936*(i7 

,6818+07 

,6726+07 

,6637+07 

.6557  + 1)7 

,262 

.239 

.221 

.202 

.181 

.161 

3.8 

6.2 

6.5 

6.9 

5.5 

6,2 

12,9 

12.8 

12.6 

12.5 

12.3 

12.0 

13, (iS 

18,61 

22.83 

26.38 

30.21 

36.35 

«399B*«7 

,18210+08 

.60160+06 

,71562*08 

.12303+09 

,19997+09 

,7003*05 

*2032+06 

,3676+06 

,567  l + ri6 

.6516*06 

,1226+07 

65.51 

23,15 

16.21 

12.61 

9,69 

7,09 

1.27 

3.63 

5,96 

6.59 

11,93 

16,16 

65.12 

51  .77 

56,26 

60,69 

65, oS 

69,36 

15.39 

21.96 

26,96 

31.13 

35.65 

60,5s 

566.7 

663.6 

698,0 

760,5 

869,5 

959,0 

23.1 

67.9 

70,9 

95.7 

127.0 

161.6 

26.8 

50.6 

75.9 

lnl.3 

132,8 

171.6 

2.1 

S.n 

8,9 

15,5 

23.7 

35,2 

7,3 

9.8 

11.8 

13.6 

15,3 

17.3 

21.0 

2o  ,3 

19,8 

22.6 

35.8 

56,3 

2.9 

3.8 

5.2 

7.0 

9,9 

13.9 

1 .5 

1.0 

2.1 

2.6 

3.3 

6.6 

32.1 

31.1 

30.5 

29,9 

29.3 

20.7 

1 .3 

1,3 

1.3 

1.3 

1.3 

1.3 

12.3 

12.3 

12,3 

12.3 

12.3 

12.3 

(1,8 

6,7 

6,7 

6.6 

6.6 

6.5 

28.0 

27.6 

27.3 

27.0 

29.7 

26,6 

.3 

.3 

.3 

.3 

.3 

,3 
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AHRir  TYPE  GE  ROLLOUT 


POWFR/WI^G  m 70.0  KW 


ARRAY  WIDTH  a 9,50  M 


blanket  area  • ,777784()to  lN-80  BLANKET  WEIGHT  ■ «27,1  LB 


MINIMUM  FHEOUENCY  HZ  ♦♦♦♦♦ 
*«».*  TORSIONAL  frequency  HZ 
♦ flEN0IN&  FREQUENCY  HZ 


♦ ARRAY  PRnPERTIFS  • 
blanket  width  (IN) 
array  length  (m) 
aspect  ratio 

ARRAY  MASS  (KG) 
array  weight  (LB) 

CEnUR  of  gravity  (IN) 

TENSION  PER  blanket  (LB) 
mO'-ENT  of  inertia  Ij 
mOn£nt  of  TnERTia  Jp 
&RECIFIC  PO-FR  (Kn/KC) 
SPECIFIC  WE  IGHT  (KG/Kw) 
blanket  « Mast  CLEaHanCE  (IN) 


♦ BOOM  properties  * 

OTAMETER  (IN) 

El  (IB»IN»S01 
ROOT  spring  (IB»IN/PAD) 
BUCKLING  capability  RaTIO 
strength  capability  ratio 

* CannisTfR  properties  • 

height  (If-) 
diameter  (IN) 

• weights  (Lp)  * 

ARRAY 

BOOH 

CannisTER 
TENSION  mechanism 

Mast  sleeve 

shaft 

header 

DRUM  bearing 
CENTER  SUPPORT 
DRMM  DEPLOY  actuators 

SLIP  RING  aSSEMBIV 

leading  edge  memhFRS 

DP‘J«S 

Latches 


FRCnUENCV  DEPENDENT  PARAMETERS 


,nl2 

,023 

,033 

,092 

.053 

,065 

.012 

.023 

.033 

.092 

.053 

,065 

.022 

,099 

.069 

,089 

,108 

,136 

168,5 

165.3 

163,9 

161  ,8 

160,2 

158,5 

56,69 

59,77 

60,99 

61,03 

61  .68 

62,39 

6.18 

6.29 

6.36 

6,92 

6.49 

6.56 

269,3 

291  .9 

319,9 

391,9 

380,2 

928.9 

59?, 6 

6«2.1 

691  ,7 

751.0 

636.9 

992.4 

917,5 

9o9,6 

698,2 

677,5 

697.1 

ei5.3 

2,50 

10,00 

21.50 

37,50 

63.00 

iOlJ.OO 

,8526+09 

,93«7*o9 

.1008+10 

•1069+10 

.1189+10 

.1306+10 

.5893+07 

,5633+07 

,5519+07 

.5921+07 

.5339+07 

.5259+0? 

,260 

.290 

.223 

,20S 

.169 

.163 

3.8 

9.2 

9.5 

9.9 

5.9 

6.1 

12.5 

12.9 

12.8 

12.6 

12.9 

12.3 

12.58 

17,77 

21.69 

25.17 

26.00 

' 32.50 

58639+07 

• I6o29+o8 

,35295+06 

, 62660+08 

,10753+09 

,17935+09 

.6353+05 

,1897+06 

.3335+06 

,5135+06 

.7698+06 

.1106+07 

90.87 

21.11 

19.56 

11.29 

0.80 

7.06 

1.16 

3,21 

5,95 

6.09 

11.28 

19.99 

«3.8B 

«9,9« 

59.58 

50.23 

62.56 

66.98 

IR.S9 

20.97 

25.53 

29,70 

33,99 

36.35 

592,6 

692,1 

691  ,7 

'751,0 

836,9 

992,9 

21.2 

93.3 

65.0 

86.3 

119.2 

197,0 

22,5 

96,1 

6P.3 

92.3 

120.9 

159,0 

2.0 

9,7 

8,9 

19.7 

22.9 

33.2 

6.6 

6.9 

10.6 

12.2 

13.8 

fS.S 

24.0 

23.2 

?2.6. 

27.) 

93,6 

66,5 

2,9 

9.0 

5,5 

7,6 

l0.9 

15.5 

1.5 

1 .6 

2.1 

2.6 

3.3 

9,9 

35.9 

39,8 

39.1 

33.5 

32,9 

32.3 

1.5 

1 ,3 

1.3 

1.3 

1.3 

1.3 

12.5 

12,3 

12.3 

12,3 

12.3 

12.3 

5,1 

5,1 

5,0 

5,0 

9.9 

9.0 

29,8 

29.3 

29.0 

20,7 

28,5 

26,2 

.5 

.3 

.3 

.3 

.3 

.3 
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*br4Y  type  GE  flOLLOUT 


POWER/WING  « 70.0  KW 


array  width  ■ tO.OO  H 


BLAHKtT  AREA  ■ ,77776+nfc  IN-SO 


BUANkET  weight  m 027,1  LB 


pREOUfNCY  DEPENDENT  PARAMETERS 


FREODENCV 

H2 

***** 

.012 

,025 

,03fl 

.000 

,05S 

torsional 

FREOUENCV 

HZ 

***** 

.012 

.023 

,0  30 

,000  . 

.055 

♦ ♦♦♦♦ 

pending 

FREQUENCY 

HZ 

***** 

.0  23 

,005 

,066 

.087 

.112 

,067 

,067 

,1«0 


♦ array  properties  ♦ 


BLANKET  width  (IN) 

177.2 

175.0 

173.6 

172.1 

170.0 

166,6 

array  length  (H) 

55,75 

56.32 

56.90 

57,00 

57,95 

58.52 

aspect  ratio 

5.58 

5.63 

5.69 

5,70 

5,80 

5,85 

array  mass  (KG) 

271  ,3 

292.1 

312.8 

338.8 

376,6 

020.3 

AkWAY  weight  (LP> 

5R6.8 

60?, 7 

688,2 

705,0 

8?8.9 

933.5 

TENTER  OF  GRAVIIY  (JN) 

862.6 

«5i),0 

801,5 

821.2 

791,2 

759,0 

TENSION  PER  hLaNKET  (LB) 

2.50 

10,00 

21.50 

37.50 

63,00 

100,00 

«on€nt  of  inertia  n 

,767«.t)^ 

.8250+09 

,8860+09 

,90911  + 09 

.1033410 

.1135410 

mOh^NT  of  INFRTIA  I? 

.6501407 

,6370+07 

.6252407 

,6160+07 

.6076407 

,6005407 

specific  PO.ER  (Kw/Kg) 

.258 

.200 

.220 

.207 

,186 

.165 

SPECIFIC  WEIGHT  (KG/Kw) 

3. "7 

0.2 

0,5 

0,8 

5.0 

6.1 

hlanket  i.  Mast  clearance  (in) 

U.7 

13.0 

12.9 

12.7 

12.8 

12.5 

* BOOM  PROPERTIES  ♦ 

diameter  (TN) 

11  .R6 

17,00 

20.69 

20,06 

27,52 

31.00 

El  (Lft-IN-SO) 

.30871+07 

,10232+08 

.31231+08 

, 55005+08 

.90937+08' 

.15360+09 

root  spring  (LH.-IH/RA0) 

.5883+05 

, 1689+116 

,3006+06 

,0680+06 

,7oll+o6 

,lO06+«7 

pi'CKLiMG  capability  Ratio 

38.27 

19.33 

13.52 

10.32 

8.00 

6.00 

strength  capability  RaHO 

1.11 

3,01 

5.12 

7.61 

10.63 

10.11 

* caNniSTer  properties  ♦ 

height  (IN) 

02,01 

08,36 

52,80 

56,28 

60.02 

60,60 

diameter  (TN) 

10.12 

20.06 

20.02 

28.39 

32.08 

36,63 

♦ weights  (LB)  * 

AkRAY 

596.8 

602.7 

688,2 

705,0 

826,9 

953.5 

o£ 

POOH 

19.0 

39.6 

59,3 

78,5 

103.7 

113.2 

CANNISTER 

2o,9 

02,2 

6?, 6 

80,5 

110.6 

100,7 

TENSION)  mechanism 

2.0 

0,5 

8.0 

13.9 

21.2 

31 .0 

hast  sleeve 

6,1 

8,2 

9,7 

11,1 

12.6 

10,1 

shaft 

26,7 

26.2 

25.6 

32.0 

52,0 

60.2 

HEADER 

3.0 

0.1 

5.9 

8,3 

12.0 

17,3 

drum  bearing 

1.5 

1.6 

2.1 

2.6 

3.3 

0.0 

center  support 

39.3 

38.6 

37.9 

37,3 

36,7 

36.1 

CRUM  deploy  actuators 

1.3 

1.3 

1.3 

1,3 

1.3 

1.3 

SLIP  ring  assembly 

12.3 

12.3 

12.3 

12.3 

. 12.3 

12.3 

IEaDING  edge  members 

5.0 

5.0 

5.3 

5.3 

5.2 

5,2 

ORLM'S 

31.3 

31.0 

3o,7 

30,5 

50.2 

29.9 

latches 

.3 

.3 

.3 

,3 

.3 

• $ 
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ARRAY  TYPE  CE  ROLLOUT 


POWER/hlMG  * 75,0  KW 


ARKAY  width  a 


7,00  « 


blanket  area  « ,83333+06  JN*SO  BLANKET  WEIGHT  a 057,6  LB 


frequency 

DEPENDENT 

parameters 

*****  mthjmum  frequency  M2 

,009 

,019 

,026 

.033 

,090 

,098 

torsional  FREOUENCV  he  ***** 

,009 

.019 

.026 

,033 

,090 

• 098 

*****  hEMOIng  frequency  H2  ***** 

,017 

,038 

,053 

,068 

,086 

• 107 

* array  properties  ♦ 

blanket  k-JOTh  (IN) 

t!6,6 

112,5 

106,9 

106  + 9 

103.6 

100,5 

ARRAY  length  (M) 

9(1,77 

99,05 

97,17 

99,99 

102.18 

105.30 

ASPECT  RATIO 

12.97 

13,99 

13.88 

19,21 

19,60 

15,0  9 

ARRAY  MASS  (KG) 

207. 9 

393.1 

390.7 

992,8 

516,0 

6o9,0 

AkRAY  weight  (LH) 

633,9 

759.8 

659,5 

979.2 

1135,2 

1339,8 

CfMTfcR  OF  gravity  (IN) 

lu7?,e 

1939,5 

19)2,9 

1385,3 

1395,9 

1316.0 

TENSION  P£p  blanket  (LB) 

2,  so 

12.50 

25,00 

92,50 

70.00 

112+00 

hONEUT  Of  INERTIA  11 

,225b+l0 

,2712+to 

.3197+10 

,3587+1(1 

,9178+10 

,9980+10 

H(>“eriT  OE  INERTIA  1? 

,2929+07 

.2723+117 

, 2552+07 

,2938+(i7 

.2322+07 

,2198+07 

SPfcClFir  PO*ER  (KW/kg) 

,?61 

.219 

,192 

.169 

.195 

,123 

SPECIFIC  "EIGHT  (KG/KW) 

T.e 

9.6 

5.3 

5,9 

6.9 

6i*l 

Blanket  - mast  clearance  (IM) 

12.6 

12.1 

12.8 

12.7 

12.6 

12.5 

• BOON  properties  • 

OIAMETER  (IN) 

17. ]9 

26,36 

32,15 

37.39 

93,19 

99.62 

FI  (LB-IN-SQ) 

.92932+07 

,99615+1)8 

.10592+09 

,16878+09 

,32795+09 

,55725+09 

ROOT  spring  (LB-TN/RAD) 

,1222+nfa 

,9310+06 

,7611+06 

, 1179+07 

.1777+07 

•2699+07 

BUCKLING  capability  Ratio 

78,60 

, 36.89 

27,65 

21,99 

17,82 

19,70 

strength  Capability  ratio 

1,00 

5,59 

9,15 

12.95 

17.69 

23,19 

• CamnisTfR  PRriPFRTIFS  ♦ 

MFIGHT  (IN) 

55.90 

65,73 

7)  .96 

77.71 

89.15 

91.35 

diameter  (IN) 

20,23 

30,99 

37,99 

99.12 

50.97 

50,55 

* weights  (LB)  * 

ARRAY 

632,9 

759,8 

859,5 

979,2 

1135. 2 

1339,8 

ROOM 

9o»6 

96,6 

192.2 

191.9 

256.6 

39o,9 

CANNIsTER 

92,9 

99,6 

199,1 

20l,9 

268,7 

359,5 

tension  MECMANI8H 

?,7 

7,9 

19.6 

23.9 

93,3 

65,1 

MAST  sleeve 

)2.6 

16.7 

23.0 

27.0 

31  .5 

36.6 

shaft 

12.1 

1 1,3 

10.6 

10. 1 

13.8 

19,7 

nEaOCH 

2.7 

3.9 

^,1 

5,0 

6,9 

6,9 

ORliM  BEARING 

1.^ 

1 .6 

2.3 

2*7 

5.5 

9,7 

center  support 

20.6 

1 9,6 

18.6 

16.0 

17.3 

16.6 

OHIjB  rEPlOY  actuators 

1.3 

1 .3 

1 ,3 

1 .3 

1 .3 

1 ,3 

Slip  ring  assembly 

12.7 

12.7 

12,7 

12,7 

12.7 

1 2.7 

leaping  EOGE  members 

3,6 

T.9 

3,5 

3.3 

3.2 

3,1 

PRi;m5 

21  .2 

20,5 

19,9 

19,9 

19,0 

16,9 

LaICHcS 

.3 

.3 

.3 

.3 

.3 

.3 
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*RB4V  type  GE  bolLOUT 


ARRAY  WIDTH  ■ 7,50  M 


PO*»FR/«I^G  * 75,0  KW 
0LANKET  AREA  B ,83S35»06  1N-8Q  BLANKET  WEIGHT  B flS7,6  LB 


frequency  dependent  parameters 


***** 

minimum 

FRFOUENCY 

HZ 

,009 

,020 

,027 

,035 

,095 

,052 

♦ •**  * 

torsional 

FREOUENCV 

HZ 

*««»« 

,009 

.020 

,027 

,035 

,093 

,052 

/»**« 

BENDING 

FREQUENCY 

HZ 

***** 

,ois 

,039 

,055 

,071 

.090 

.113 

• ARRAY  properties  ♦ 

MLANKLT  *tJDTH  (IN) 

ARkAY  length  (M) 

aspect  RaTtO 

ARRAY  HASS  (RG) 

AhRa Y *E  TGht  (LB) 

CENtTR  OF  GRAyITY  (JN) 

TPNSTdN  PER  BLANKET  (LP) 

MiihefJT  OF  INERTIA  11 
K[,|H£NT  OF  INERTIA  I? 

SPEClFIr  PO*£H  (KW/K6) 
SPECIFIC  WEIGHT  (KG/Kw) 

BLANKET  • hast  clearance  (IN) 


« BOOM  PROPERTIES  ♦ 

PIAHEIER  (IN) 

El  (Lrt*IN-S(5} 
root  spring  (LP-TN/RAD) 
bucklimg  capability  Ratio 
strength  capability  Ratio 

* CANNlSTfR  properties  * 
nFIGht  (TN) 
diameter  (IN) 


• weights  (IB)  * 
array 

BOOM 

CANnISTER 
TENSION  hEChaNISM 
MAST  SLEEVE 
SHAFT 

header 

DRUM  BEARING 

center  support 

DRUM  DEPLOY  actuators 

SLIP  ring  assembly 

LEADING  EDGE  MEMBERS 

PRUMS 

LATCHES 


)2b.9 

123.0 

119,8 

H3. 92 

86.03 

86,37 

li . 12 

) 1.97 

1 1.78 

2P5.5 

339,0 

379,7 

6?6.  \ 

739.7 

629.3 

1352,3 

1316.0 

1297,6 

?.5o 

12.50 

25,0  0 

.lB8P*tO 

,2217*10 

.2523*11) 

,3977*07 

,3269*07 

.3100+07 

.203 

.225 

.200 

3.6 

9.5 

5.0 

12.7 

12.3 

12.9 

16,12 

29.69 

29,89 

78065*07 

,91513+06 

,87605+08 

,1077+06 

,3770+06 

,66o 1+06 

69,96 

3?. 96 

23.69 

1.65 

5,l7 

6.35 

52.63 

6?, 39 

68.39 

19,02 

29,07 

35,27 

628,1 

739,7 

629.3 

35.8 

69,0 

123,8 

37.6 

87,7 

1 29.1 

2,6 

7.3 

13,3 

11,1 

16.3 

19.8 

19.9 

13,5 

12.6 

2.8 

3.5 

9,9 

1.5 

1.8 

2,2 

23,6 

22.9 

21.5 

1.3 

1.5 

1.3 

12.7 

12.7 

12.7 

3.9 

3.8 

3.7 

22,9 

22,3 

21.7 

.3 

.3 

.3 

117,5 

119.9 

112.1 

90.06 

92,08 

99.90 

12.01 

12.28 

12.59 

919.0 

. 982,5 

562,1 

921,0 

1061,5 

1236.7 

1271.0 

1229,7 

1195,6 

92.50 

70.00 

1 12.00 

,2ft23+  lo 

.3229+10 

,3757+10 

,2989+07 

.2872+07 

.2799+07 

.179 

.155 

.135 

5.6 

6,9 

7,5 

12.8 

12.7 

12.6 

39.68 

39.98 

95. Bl 

*15969+09 

.26633+  o9 

•99780+09 

.1011+07 

. 1520+07 

,2299+07 

18,91 

15.26 

12.53 

11.90 

16.37 

21.75 

75.98 

79. ?6 

85.67 

90.92 

97.17 

59.06 

921,8 

1061.5 

1236,7 

165,5 

219,2 

267,6 

175,6 

230.7 

302.6 

21.3 

39.2 

58,6 

23.0 

26.7 

30.9 

12.3 

18,5 

27.0 

5.6 

7.3 

9.8 

2.7 

3.S 

9.7 

20.9 

20.2 

19,5 

1.3 

1.3 

1,3 

12.7 

12.7 

12.7 

3.6 

3.5 

3.9 

21,3 

20.9 

20.9 

ft  ) 

.3 

.3 

O C 

s1 

to  > 


!> 

tr* 


HO 

Q 

W 


w 
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*R{?4V  type  GE  ROL1.0UT 


POWER/WING  * 75.0  KW 


ARRAY  WIDTH  ■ 


6.00  H 


BLANKET  AREA  m .633S34n6  IN»SO  BLANKET  WEIGHT  s AS7.fr  LB 


PREOUENCY  dependent  PARAMETERS 


»*♦»*  MINIMUM  FREOUENCV  HI 

***** 

,010 

,021 

,029 

,037 

,005 

,055 

TORSIONAL  FREQUENCY  HZ 

***** 

.010 

.021 

,029 

,037 

,0«5 

,055 

BENDING  FREQUENCY  HZ 

***** 

.OlR 

• OAl 

.058 

.070 

.095 

.118 

♦ array  properties  ♦ 

fttANKET  «T(Mh  HN) 

nr.t 

133,0 

131.3 

126,0 

126.0 

123.5 

array  Length  (m) 

77, ?2 

79,35 

8o»62 

62,03 

80.01 

85.70 

ASPECT  ratio 

9,65 

9,92 

lO.oB 

lo.so 

10.50 

10,71 

ARRAY  MASS  (KG) 

pAa.a 

3?7.S 

362,2 

002.0 

056.6 

5?e,9 

ARRAY  WEIGHT  (LP) 

frZfr.S 

720,6 

796,9 

860.5 

1006.9 

1163.6 

center  OE  gravity  (IN) 

iSBil.S 

121«.9 

1189,3 

1175,2 

1155.0 

) 09tti5 

TENSION  PER  blanket  (LB) 

2,50 

12,50 

25,00 

02,50 

70.00 

112.00 

moment  of  Inertia  h 

,1603* 10 

.1853+10 

,20034)0 

,2296+10 

.2566+10 

,2956+10 

M';MFnT  OF  inertja  j? 

,«076*o7 

. 3660  + 07 

.3703407 

.3560+07 

. 3068+07 

.3352+07 

SPECIFIC  P('wEW  (KW/KG) 

,?p3 

.229 

,2o7 

.187 

,160 

,102 

SPECIFIC  WEIGHT  (KG/Kw) 

3.8 

0.0 

0.8 

5.0 

6.1 

7.1 

blanket  - MAST  clearance 

(IN) 

12,8 

12,5 

12.2 

12.9 

12,9 

12.7 

• ROOM  properties  ♦ 

diameter  (tN) 

15,20 

23.20 

27,99 

32.32 

57.21 

02,5f; 

El  (LK»IN«Si3) 

.66669+07 

.35310408 

• 729o64()8 

,12959+09 

.22166+09 

. 36906+09 

ROOT  SPRJNG  CLB»!N/RA0) 

,9586+oS 

,3300406 

,5752406 

,8850+06 

.1320  + 1*7 

.1901+07 

ruckling  capability  Ratio 

61.76 

26.78 

20,95 

16.03 

13.22 

10.60 

strength  capability  ratio 

1,51 

0,77 

7,70 

10,86 

15,00 

20.10 

* CANNISTeR  properties  ♦ 

height  (IN) 

50,71 

59,66 

60.75 

7o,10 

75.00 

81.10 

diameter  (IN) 

17.90 

27,37 

33,n5 

38,10 

03.90 

So  .2() 

• weights  (lb)  ♦ 

array 

626.5 

720,6 

796.9 

680,5 

1006,9 

1 163.6 

BOOH 

31  .9 

70.0 

11*7,2 

106.1 

192.2 

209,6 

CANNISTER 

33.5 

77.9 

113.0 

151,2 

200.2 

261.6 

TENSION  mechanism 

2.9 

6.8 

12.3 

19.6 

35. 9 

53*4 

Mast  sleeve 

9,9 

)O,0 

17,2 

19,9 

22. 9 

26,4 

shaft 

16.9 

16.0 

15.5 

15.6 

24.0 

35,7 

HEADER 

2,8 

3.7 

o.e 

8.2 

8.3 

11.4 

Drum  hearing 

1.5 

1 .8 

2.2 

2.7 

3,5 

0.7 

CFnTER  support 

26.7 

?5.5 

20,9 

20.0 

23.3 

22.6 

oRijM  oeploy  actuators 

1.3 

1 .5 

1.3 

1.3 

• 1.3 

1.3 

?t  IP  ring  assembly 

12.7 

12.7 

12.7 

12.7 

12*7 

12.7 

LfcAOiNG  EDGE  HEmHERS 

0.2 

0.1 

O.o 

3.9 

3.9 

3.8 

r Rii“S 

20,6 

20,0 

23,7 

23,2 

22.8 

22,5 

latches 

.3 

.3 

.3 

.3 

.3 

.3 
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iWR*Y  TYPE  GE  ROLLOUT 

POWEH/WING  ■ 75.0  KW 

ARRAY 

width  n a. 50  M 

RLANKiT  AREA  a 

.833S3>06  IN>S0 

blanket  weight  a 

il57.6  Lfi 

**»»*  hinthuh  frequency  hi  ***** 

frequency 

,010 

dependent 

.022 

parameters 

,030 

,038 

,096 

,058 

torsional  frequency  HZ  ***** 

,010 

,022 

,030 

,058 

,096 

.056 

*****  RENDING  FREQUENCY  hZ  ***** 

,0»Q 

,043 

,060 

,078 

.099 

,129 

* ARRAY  PROPERTIES  ♦ 

HtflNKET  width  (IN) 

l«7,2 

1 U3.7 

191.7 

139.9 

136,9 

139,6 

array  length  (M) 

71, av 

73.65 

74,69 

75.65 

77,31 

78,64 

aspect  ratjo 

a, (16 

8,66 

8,79 

e,9o 

9.10 

9,25 

ARRAY  MASS  (KG) 

ZflO.9 

323.1 

359,0 

389.0 

991. 5 

5o5,5 

AhnAY  wEtGHT  (LR) 

6?6,a 

710.8 

778.9 

855.8 

970.9 

U12.1 

center  of  gravity  (IN) 

1150,2 

11P6.S 

lloS.t 

1 083.0 

lOSo,  1 

1013,3 

tension  per  BLANKET  (LB) 

2, St) 

12.50 

25.0  0 

92,50 

7n,oo 

112.00 

MOMENT  OE  ImERTIA  It 

,13P1+10 

,1575*10 

,1721*10 

.1882+10 

,2123+10 

,2399+10 

i-nHfcfjT  OF  TnFRTIA  Ip 

,R72J.o7 

,tt500*(l7 

.4379  + 1,7 

,0278*0? 

,9115+07 

,9002*07 

SPECIFIC  Pfi^FR  (KW/KC) 

.?a3 

,?52 

,2l2 

.193 

.170 

.198 

SPECIFIC  WEIGHT  (KG/Kw) 

3.B 

«.3 

9.7 

5,2 

5,9 

6.7 

blanket  - Hast  clearance  unj 

12. V 

12.7 

12.9 

12.3 

12.9 

12.8 

• ROOM  PRQPEHTTES  * 

D|AhEteR  (tN) 

H.37 

21  .90 

26.41 

3n.35 

34,99 

39.95 

El  (LB-TN-SO) 

,S7975+n7 

.30024*06 

,62587*08 

.10914+09 

,18772+09 

,31079*09 

ROOT  SPRING  (LP-IN/RAD) 

,8613+o5 

,2966*06 

,5130+06 

,7764+06 

.1169+07 

.1706+07 

BUCKLING  capability  Ratio 

55. ?i 

25.65 

18,65 

14.48 

11.69 

9.53 

strength  Capability  ratio 

1.38 

9.39 

7.15 

10.06 

19, 09 

18.92 

♦ CannisTer  properties  * 

HEIGHT  (IN) 

48.96 

57,36 

62. )3 

66,79 

71,92 

77.21 

s 

OTAMETEB  (TN) 

16,96 

25.84 

31.16 

35.8) 

91.26 

97,19 

* weights  (UP)  ♦ 
array 

626,8 

710,6 

778,9 

655.0 

970.9 

1112.1 

§1 

POO“ 

?a.a 

66,7 

95.6 

126.1 

169.3 

2l  8,7 

Q.  i-rt 

d > 

CANNISTER 

So.o 

69,6 

lol.l 

133.5 

177,9 

231.2 

TENSION  mechanism 

2.3 

6.9 

11.5 

16.1 

33.2 

99.3 

hast  sleeve 

8.9 

12.6 

i5.2 

17.9 

20.  1 

23.0 

shaft 

19,5 

16.6 

18. 1 

20.1 

3n.5 

95.9 

HEADER 

?,6 

3.9 

5.2 

6,9 

9.3 

13.1 

OHi|M  bearing 

1.5 

1 .a 

2.2 

2.7  • 

3.5 

9.7 

CENTER  SUPPORT 

30,1 

26,9 

28,2 

27.6 

26.6 

?5.9 

DRUM  DEPlOY  actuators 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

SLIP  RING  assembly 

12.7 

12.7 

12.  J 

12,7 

12.7 

12.7 

LEADING  EDGE  MEMrERS 

4.5 

4.4 

9.3 

9.3 

9.2 

9.1 

i^KijyS 

?6,R 

25.8 

25.9 

25.1 

29.6 

29,2 

latches 

.3 

.3 

.3 

.3 

.3 

.3 
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*«R*¥  TVPt  6E  SOLLOUT 


ARMAY  KIOTM  « R,00  M 


POWER/WING  ■ 75,0  KW 
blanket  area  m ,B5533*06  IN-SO  BLANKET  WEIGHT  m il57,6  L8 


PREQUENCy  DEPENDENT  PARAMETERS 


HIMlMtlM  PRpOUENCV  HZ 

,0l  1 

.023 

,031 

.040 

.050 

.061 
• 061 

***»«  TORSIONAL  FHEOUENCY  HZ 

♦ ♦♦♦♦ 

.oil 

.023 

.031 

.040 

,050 

**♦•*  BFNOJNG  FWEQUENCV  HZ 

♦ ♦♦*« 

,0^0 

.044 

.062 

,060 

,lo3 

.128 

* array  PfifiPERTTES  * 

BLANKET  •‘lOtHt  (IN) 

157. « 

154.0 

152,1 

150.3 

146,5 

145.4 

array  length  (m) 

67. ?6 

66.73 

69.60 

70.40 

71.27 

72,79 

ASPECT  RATrO 

7,47 

7,64 

7.73 

7,62 

7.92 

8,09 

ARRAY  MASS  (KG) 

a85,9 

320.3 

346,1 

360,6 

426,3 

489,3 

ARRAY  WEIGHT  (L«) 

626.9 

704.6 

765,6 

837.3 

942.2 

1076, 4 

CENfER  OF  GRAVITY  (IN) 

lPb6.3 

1(146.9 

1 0^1 ,0 

1007,3 

970.1 

940+  1 

TfNSIO'l  PER  HLaNKET  (LR) 

2.50 

12.50 

25,00 

42.50 

70,00 

112,00 

OF  inertia  11 

,1203+ 10 

,1355+10 

.1473+10 

.1597+10 

,1759+1 0 

,2000+10 

MO'^E'IT  OF  inertia  1? 

.5419407 

,5190+07 

.5066+07 

,4963+07 

,4060  + (»7 

,4698+07 

SPECIFIC  PfUER  (KW/Kf.) 

.262 

.234 

.2lS 

,197 

.175 

.153 

SPECIFIC  RtlGriT  (Kft/KW) 

3.8 

4.3 

4,6 

5,1 

5 + 7 

6.5 

BLANKET  . MIST  clearance 

(IN) 

13.0 

12.7 

12.6 

12.4 

12.2 

12.9 

* BOOH  properties  ♦ 

OIAHETER  (IN) 

13.71 

20,67 

24.97 

26,88 

32,92 

' 37,67 

El  (LM-TN-Sfl) 

.50744407 

•26496+ne 

.54344+08 

,94508+08 

.15955+09 

.26624+09 

ROOT  SPRING  (IB-TN/RAO) 

,7794405 

.2692+06 

.4614+06 

,6908+06 

. 1 035+07 

,1519+07 

pucKLiMG  Capability  PaTio 

50.26 

23,29 

16.66 

13,12 

10.35 

8,47 

STRENGTH  capability  PaTJO 

1.29 

4,12 

6,60 

9,55 

13,05 

17,66 

♦ CANNTSTER  PROPERTIES  * 

HFIGHT  (IN) 

47.06 

55.05 

59.92 

63,96 

60.73 

73.96 

OIamEtEP  (TN) 

16.18 

24.63 

29.47 

34.08 

38,84 

44.45 

♦ weights  (LB)  ♦ 

ARRAY 

6?8,9 

704,6 

765,8 

037.3 

942.2 

1076.4 

BOOH 

25,9 

59,7 

66,6 

114.0 

149.9 

195.1 

CANnIsTEM 

27,3 

63,3 

90,6 

121,1 

157.3 

2o5,9 

tension  mechanism 

2.2 

6.0 

10,8 

17.0 

30.9 

45,9 

MAST  sleeve 

6.1 

11.5 

13.6 

15,6 

17.7 

20.4 

shaft 

22.4 

21.4 

20.6. 

24.7 

38.7 

57,7 

header 

2.9 

4.1 

5.5 

7.5 

lo.s 

14.8 

drum  bearing 

1.5 

1.8 

2.2 

2.7 

3.S 

4,7 

29,5 

center  support 

33.7 

32,5 

31  .8 

31 .2 

30,5 

DHIH  deploy  actuators 

1.3 

1.3 

1 .3 

1.3 

1.3 

1.3 

SL  TP  PINO  assembly 

12.7 

12.7 

12.7 

12.7 

12.7 

12.7 

leading  edge  memejERS 

4.6 

4.7 

4,7 

0.6 

4.5 

4.4 

DR'Ihs 

28,1 

27,5 

27.2 

?6.9 

26,6 

26.1 

latches 

.3 

.3 

.3 

.3 

.3 

• 3 
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AHPaV  type  Gf  PnuLUUT 


AR»*V  WIDTH  • 9,50  M 


POWFB/WJNG  a 75,0  KW 
8L*HKtT  ARE*  ■ ,83333+06  lN«8Q  BLANKET  WEIGHT  a 057.6  LB 


• FREOUENCV  HZ  ♦♦♦♦• 

♦ torsional  FREOUEtJCV  HZ  *♦»*♦ 

SENDING  fHenoeNcT  hz 


* ARRat  PROPf-RTlES  ♦ 
blanket  “IDTh  fIN) 

AkBaV  length  fM) 

ASPECT  RATIO 
ARRAY  mass  fKG) 

ARRAY  WEIGHT  CLfl) 
center  of  gravity  UN) 

TENSION  PER  blanket  (L9) 

ho^ent  de  inertia  It 
NOM^Nr  OF  infrtia  I? 

SPECIFIC  PO^Efi  OOo/XG) 
SPECIFIC  WEIGHT  (KG/Kw) 

BLANKET  « Mast  CLE.ARANCE  (IN) 


• BOOH  properties  ♦ 
diameter  tint 
El  cm«tN«so) 

ROOT  SPRING  (LH-In/RaD) 
RUCKLING  capability  Ratio 
STRENGTH  CAPAalLtTY  R*TlO 


• CANNISTfB  PHOPERTIES  a 
height  (IN) 
diameter  (TN) 


frequency  dependent  parameters 


.011 

,024 

,033 

,042 

,052 

,063 

.011 

,024 

,033 

.042 

.052 

.063 

.021 

,('46 

,064 

,083 

+ >n6 

.134 

166,3 

164.2 

162.4 

160.7 

159.0 

157,1 

6?. SB 

64.44 

65,17 

65.84 

66,57 

67.37 

6.62 

6,78 

6.66 

6,93 

7.0  1 

7,o9 

267,6 

3t6.7 

344.0 

374,7 

420.3 

477,6 

632.6 

7ol,l 

756.8 

824,4 

924.6 

1050,7 

965.8 

976,1 

963.0 

942.2 

9o3.6 

866 1 6 

2.50 

12,50 

25.00 

42,5(1 

70,00 

112,00 

,1007+10 

,1180+10 

,1275+10 

.1378+10 

,1506+10 

,1676+10 

,6229+(i7 

.5930+07 

,5604+(i7 

.5701+07 

, 5608+07 

.5519+07 

,2Ai 

.235 

,2(6 

.200 

.178 

,J57 

3.8 

4,2 

4.6 

5,0 

5,6 

6.4 

12.2 

12.8 

12.7 

12.6 

IP. 3 

12.2 

13.07 

19.93 

23.83 

27,35 

31.58. 

35,50 

a0355+o7 

,23291+08 

.47650+08 

,82675+08 

.13921+09 

.22808+09 

,7096+05 

,2440+06 

.4181+06 

.6321+06 

.9343+06 

.1353+07 

45.7(1 

21.24 

15.19 

11.77 

9.U0 

7.52 

1.20 

3,87 

6,21 

8.81 

12.36 

16,39 

45.27 

53.05 

57.66 

61.86 

66.03 

7o.9l 

15,43 

23.52 

28,12 

32.28 

37,03 

41,89 

* weights  (LP)  ♦ 


ARRAY 

632,8 

BOOM 

25.3 

CANNTSTER 

24.9 

tension  mechanism 

2.1 

mast  sleeve 

7,3 

shaft 

?5,7 

header 

2.9 

drum  hearing 

l.S 

center  support 

38.0 

DRUM  DEPLOY  actuators 

1.3 

slip  ring  assembly 

12.7 

LEADING  EDGE  MEMrehS 

S.l 

DRUhS 

?9,9 

LATCHES 

.3 

701.1 

756,8 

824.4 

924.6 

IOSO.7 

54,0 

78,1 

103.9 

134.5 

174,2 

57,8 

82,7 

108.9 

145.2 

183.2 

5.7 

10,2 

16.1 

29.0 

42.8 

.10,5 

12.3 

14.0 

15.9 

18,0 

P4.4 

23.8 

30,0 

47.3 

72.5 

4.3 

6,0 

8.2 

11,7 

16.9 

1.8 

2.2 

2.7 

5.5 

4,7 

36.3 

35.6 

35.0 

34,3 

33.6 

1.3 

1.3 

1.3 

1 .3 

1.3 

12.7 

12.7 

12.7 

.12.7 

12.7 

5.0 

5,0 

4.9 

4.9 

4.8 

29,2 

?e,9 

26.6 

28.4 

28.0 

.3 

. 3 

.3 

.3 

.3 

o o 

►d  p 

sg 

w p 

S *t3 

S \> 

G t?3 


cc 
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ahray  type  ge  rollout 


POWER/WING  « rs.o  KW 


ARRAY  width  » 10.00  M 


blanket  area  • .03333*06  INdSO  BLANKET  WEIGHT  a 4S7.6  LB 


frequency 

DEPENDENT 

PARAMETERS 

*♦*♦*  HINIMUM  FBEOUENCY  HZ  ♦♦♦*• 

.011 

,020 

,030 

,003 

,o50 

,066 

«««*»  Torsional  frcouency  hz 

,011 

,020 

,030 

,003 

,050 

. 066 

*****  0END1NG  frequency  HZ  ***** 

.021 

.007 

.066 

.066 

.110 

.136 

• array  properties  * 

blanket  wtf'Tn  (IN) 

177.2 

l70,5 

172,7 

171. 1 

169,0 

1 67 . 6 

ARRAY  length  (H) 

5R.7R 

60.66 

61 .29 

61.66 

62.07 

63. i5 

aspect  ratio 

5.97 

6,07 

6.13 

6,19 

6.25 

6,31 

ARRAY  MASS  (KG) 

209,5 

310,2 

301,3 

371.0 

0)5,3 

071,5 

array  weight  (LH) 

636.9 

699,9 

750,9 

016.3 

913,7 

1037.3 

center  of  gravity  (IN) 

927,5 

912.7 

902,1 

681.1 

003.6 

0Q0.O 

TENSION  PER  RLANKET  (LB) 

2.5i> 

12.50 

25.0  0 

02.50 

70.00 

112,00 

HO^'ENT  oE  Inertia  n 

,902S»n9 

, 1030*10 

,U  16+10 

,1201+10 

,1307+10 

,1009+10 

'Hl^'ENT  OF  INERTIA  I^ 

,692B*f)7 

.6721+07 

.6593*07 

,609Uo7 

,6002+07 

.6320+07 

SPECIFIC  PDwER  (KW/KG) 

,259 

.236 

.220 

.202 

.161 

.159 

SPfClEIC  HEIGHT  (KG/Kk) 

3.9 

0.2 

0,6 

0.9 

5.5 

6,5 

BLANKET  - hast  clearance  (IN) 

13,0 

12,9 

12.6 

12.7 

12.5 

12.3 

* BOOM  PROPERTIES  ♦ 

njAMETER  (TN) 

12,56 

19.07 

22.79 

26,10 

29,97 

3 3.09 

El  (LS-IN-SQ) 

.00031+07 

.20601*00 

.02137+00 

,72966+00 

,12260*09 

.20039+09 

HOOT  spring  (Lrt-!N/RAD) 

,6520*05 

,2232+06 

,3013+06 

,5755+06 

,0093+06 

,1220+07 

buckling  capability  Ratio 

02,20 

19,00 

13.09 

in. 75 

6.58 

6,6ii> 

strength  LapAOILITY  ratio 

1.12 

3.63 

5.60 

a,3i 

11,60 

15.52 

* CANNiSTfR  properties  ♦ 

HEIGHT  riM) 

00,10 

51.30 

55.72 

59,71 

63,67 

60.31 

diameter  (IN) 

10.02 

22.50 

26,69 

3i),0S 

35,37 

39.99 

♦ wFIGhTS  (LB)  • 

ARU  AY 

636,9 

699,9 

750,9 

016,3 

913.7 

1057.3 

«»OOH 

21  ,6 

09.2 

71.0 

90,3 

121.8 

157.0 

CaNnisTER 

23.0 

53,0 

75.7 

99,6 

130.0 

167.5 

TENSION  mECHANISH 

2.1 

5,5 

9,7 

15.2 

27.5 

00.0 

uaST  sleeve 

6.0 

9,6 

11.2 

12,7 

10.5 

16,3 

shaft 

20.5 

27.6 

27,0 

36,0 

57.0 

67.0 

header 

3,0 

0.5 

6.0 

9.0 

12.9 

10,0 

D‘*'Ih  searing 

1.5 

1.6 

2.2 

?,7 

3.5 

0.7 

rEK ter  support 

01.6 

Oo.S 

39,7 

39,1 

30.0 

37,7 

PHIIM  oEPinv  actuators 

1.3 

1.3 

1 .3 

1.3 

1 .3 

1.3 

SUP  RING  aSSE“HLY 

12.7 

12.7 

12.7 

12.7 

12.7 

12,7 

LEaUIog  edge  hEhreRS 

5,0 

5.3 

5.3 

5.2 

5.2 

5,1 

r>KU"S 

31.0 

31.0 

50.7 

3o.O 

3o.l 

29,0 

1 AtCHES 

.3 

.3 

.3 

.3 

.3 

.3 
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iPPiY  TYPE  POLLOUT 

POWFR/WING  ■ 80.0  KW 

array 

WIDTH  • 7,00  N 

BLANKET  AREA  « 

,88069AO<>  !N-SU 

blanket  weight  « 

488,1  LS 

frequency  dependent 

parameters 

«***«  HTHTMUM  frequency  HZ  *♦♦** 

.014 

,026 

,032 

.040 

.047 

,051 

*♦»»*  torsional  FRFOUENCv  HZ  ***** 

,014 

.026 

,032 

,040 

,047 

,051 

***♦♦  BEMOING  FREQUENCY  HZ  ***** 

,0  28 

.054 

.068 

.067 

.l<»7 

.120 

* array  properties  * 

blanket  xIOTH  (IN) 

11  J. 5 

107.2 

104,5 

lol.l 

98,0 

95.8 

ARC  AY  t EN(.TH  f M) 

94,46 

105.32 

106.07 

111.61 

115.16 

117,67 

aspect  ratio 

14. 2t 

15,05 

15,44 

15,94 

16,45 

16.64 

ARRAY  MASS  (KG) 

3«a.a 

4 4 1) , 4 

5o2,6 

598,2 

. 705.2 

792,7 

AHhAY  »E1GmT  (LR) 

754,1 

968,8 

1106,2 

1315,9 

1551.5 

1744.0 

rEf'.TER  OF  GRAVITY  (IN) 

1554.6 

JS05.4 

1478.8 

1443,2 

1416.3 

1400.6 

Tfc-SrON  PER  PLANKE'T  (LB) 

7,50 

30.00 

50.00 

65,00 

130.00 

170,00 

hqmeNT  of  inertia  11 

.3101*10 

.4094+10 

,4721+10 

,5673+10 

.6788+10 

.7737+10 

MO*‘£NT  OF  inertia  I? 

.2944+07 

,2629+07 

.2501+07 

,2355+07 

, 2226+07 

.2137+07 

SPECIFIC  PO'^fR  (KW/Kg) 

.233 

.182 

.159 

.134 

.113 

.lot 

SPECIFIC  HEIGHT  (KC/Kw) 

4.3 

5.5 

6,3 

7,5 

8.8 

9,9 

BLANKET  - Hast  clearance  (IN) 

12.2 

12.8 

12.7 

t?.5 

12.3 

12,2 

♦ pCirjM  PROPERTIES  * 

OTAMETER  (IN) 

?4.23 

35.70 

41.35 

46,27 

54.87 

59,72 

tt  (LR»IN«SO) 

.33295+08 

.14951+09 

.26202*09 

,47512+09 

.77353+09 

,10599+10 

ROOT  SPR ING  (LB" IN/RAO) 

.5195+06 

,9607+06 

, l501  + 07 

,2346+n7 

.3381+07 

,4282+07 

RUCKLING  capability  RaTIO 

52.32 

26.40 

22.66 

16,33 

15.48 

14,03 

STRENGTH  CAPAhILITY  RaTJO 

4,06 

10.43 

14.45 

19,81 

25.13 

29,16 

* cannister  properties  * 

height  (Ih) 

64,06 

77,02 

63.26 

91  .06 

98,47 

103,75 

diameter  (IN) 

26.59 

42,13 

48.79 

56,96 

64.74 

70. a7 

o o 

ilm"i 

• WEIGHTS  (L8)  ♦ 

n)  O 
O B 

ARRAY 

754i1 

968,6 

1106,2 

1315.9 

1551.5 

1744.0 

C B 

ROOM 

60.6 

176,2 

236.6 

325.0 

422,7 

500.3 

CANNISTEP 

64.6 

163.5 

246,0 

335.2 

432.8 

512.6 

LT 

TENSION  mechanism 

5.7 

19.3 

2V,4 

49.2 

75.9 

100,0 

Sts 

mast  sleeve 

18,4 

?7,5 

31. V 

37,9 

44,0 

46,6 

shaft 

12.2 

10,9 

10.3 

15,4 

21 . 1 

25,6 

Em 

HEADER 

3,1 

4.3 

5,4. 

7.1 

9,0 

to. 6 

DRUM  bearing 

1.7 

2.3 

2.9 

4.0 

5.3 

6.4 

CENTER  SUPPORT 

20.6 

19,1 

18,3 

17.5 

16.7 

16.2 

DRUM  DEPLOY  actuators 

I .3 

1.3 

1.3 

1.3 

1.3 

1.3 

SLIP  RING  aSSLMBLY 

13.1 

13.  1 

13,1 

13.1 

13.1 

13.1 

LEADING  EDGE  MEMBERS 

3.5 

3.5 

3.2 

3.1 

3.0 

2.9 

ORliHS 

20.7 

tv, 7 

}V.2 

1 6,6 

16.  1 

17.7 

LATCHES 

.3 

.3 

.3 

.3 

.3 

.3 
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*RBAr  TYPE  6t  ROLLOUT 


ARRAV  width  ■ 7,50  H 


POWfR/wiNG  * flO,0  KW 
blanket  are*  ■ ,88509+06  IN.80  BLANKET  WEIGHT  ■ «88,t  LB 


fREOUENCV 

dependent 

Parameters 

MINIMUM  FR6QUE«CV  H? 

,015 

.(120 

.035 

*043 

.051 

,056 

**♦»*  torsional  PREOUENCV  HZ  »♦«*♦ 

,nl5 

,0  26 

,035 

.043 

*051 

.056 

*****  RENDING  PrEOUENCV  HZ  ***** 

,029 

,056 

,072 

.092 

.113 

• 128 

* array  PROPTHTreS  ♦ 

RLANKfT  wTOTH  (IN) 

123.9 

118.1 

115.7 

112.7 

109.6 

107.9 

AmrAy  length  (H) 

91, l« 

95.55 

97.54 

100.18 

102.79 

104,60 

ASPECT  RATIO 

12.15 

12.74 

11.01 

13,36 

11.71 

13.95 

Ak^AY  mass  (KG) 

335.8 

4)9.3 

472.5 

554.0 

644.6 

717.0 

ARRAY  WEIGHT  (LP) 

736,7 

922,6 

1039,6 

1216.7 

1416,0 

1577.3 

center  ClP  GRAVITY  (IN) 

1027,6 

1301.5 

1353,2 

1314, 2 

1201.7 

1258.6 

tension  per  blanket  (LB) 

7,50 

30,00 

50.00 

85,00 

130.00 

170,00 

moment  of  INERTIA  I| 

,2558+10 

,3250+10 

,3670+10 

,4304+10 

,5026+10 

.5599+10 

moment  OE  TNEHTIa  I? 

,3521*07 

.3208*07 

,3084+07 

,2936+07 

,2807*07 

,2726+07 

SPECIFIC  Pf>*fR  (KH/KG) 

,250 

. 191 

.169 

.144 

,124 

• 112 

SPECIF  If  *£ IGHT  (KG/Kw) 

0.2 

5.2 

5.9 

6,9 

6.1 

'9,0 

BLANKET  - mast  clearance  (IN) 

12.5 

12.9 

12.7 

12.6 

12.5 

12.3 

* ROHM  ppciperties  ♦ 

diameter  (IN) 

22.61 

33,16 

30,31 

44,61 

50,57’ 

54,89 

El  0«*IN-SO) 

,27954*08 

,12290*09 

,21346*09 

.30280*09 

• 61630*()9 

,63459+09 

ROnT  spring  (LB-IN/Hao) 

.2803*06 

,8509*<)6 

,1287*07 

,1995+07 

,285Uo7 

,3500+07 

BUCKLING  Capability  Ratio 

45.56 

24.50 

19*62 

15,65 

13.15 

11,85 

STRE^-GTH  Capability  ratio 

3,66 

9,57 

13,37 

18,54 

23,79 

27,66 

• CaNNISTER  PROPERTIES  * 

height  (IN) 

61.20 

72.95 

78.50 

85,46 

92,00 

96,51 

diameter  (TN) 

26.68 

39,  13 

45.21 

52,64 

59,67 

64*78 

♦ weights  (LB)  ♦ 

ARRAY 

738.7 

922,6 

1039.6 

1216.7 

1418,0 

1577.3 

mOOm 

71.2 

J52.5 

202.6 

275.2 

353.8 

413,8 

CAnNISTER 

73.8 

150.6 

211,6 

286,9 

368,4 

433,9 

TENSION  MtCHANlSH 

5,3 

17.6 

26.6 

44.3 

67.8 

80.8 

mast  sleeve 

16.0 

23.3 

27.1 

3)  .9 

36.6 

40.2 

shaft 

]4,6 

13.3 

13.7 

21,0 

29,3 

36.2 

HEADER 

3.1 

4.7 

6,0 

8.J 

10.7 

12,8 

DRUM  bearing 

1.7 

2.3 

2.9 

4.0 

5.3 

6.4 

CENTER  SUPPORT 

23.8 

22.1 

21.4 

2n,5 

19,8 

l9i,2 

r«"M  deploy  actuators 

1.3 

1 .3 

1.3 

1.3 

• 1 .3 

1.3 

SI  IP  RING  assembly 

13,1 

13.1 

13.1 

13.1 

13.1 

13.1 

IE iOI+G  edge  members 

3.6 

3,6 

3.5 

3.4 

3,4 

3.3 

( ) P U M S 

22. S 

21  .5 

21,1 

20,6 

20.1 

19,0 

1 ATCHES 

.3 

.3 

.3 

.3 

.1 

.3 
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*RRi¥  TYPE  Gt  ROLLOUT  POWE«/WlNO  « 80.0  KW  ARH*Y  WIDTH  m 8«00  H 

8L4NKET  AREA  ■ ,8B0a9+O6  TN-SQ  BLANKET  WEIGHT  * 088,1  Lfl 


. 

frequency 

DEPENDENT 

parameters 

*****  HIMIMUM  FHEQUfNCV  H2 

,Olfc 

.029 

,037 

,066 

,056 

.060 

torsional  EREOUENCV  HZ  ♦•••* 

.016 

,029 

,037 

,066 

,056 

.060 

♦*♦**  pending  FREGUENCY  HZ  ♦♦♦•♦ 

,030 

,059 

,075 

,097 

,119 

.136 

* array  PROPERTIES  ♦ 

rtLANKET  WIDTH  (IN) 

136.3 

130.0 

126.7 

123.9 

121.6 

119,5 

ARRAY  length  (H) 

86,  OR 

66.63 

89.08 

91,12 

93.00 

96,68 

aspect  ratio 

10.51 

10,85 

11.13 

11,39 

11.62 

11.81 

ARRAY  HASS  (KG) 

351.0 

602,6 

650,7 

522,5 

601,6 

665.6 

ARRAY  REtCHT  (LR) 

7?8.Z 

8P5.7 

991  .6 

1169,5 

1323.5 

1666,0 

center  op  gravity  (IN) 

1315.6 

1266.4 

1269.7 

1210.1 

1173.9 

1150,5 

UNSIOM  PfH  blanket  (LP) 

7,50 

50.00 

50.00 

85,00 

130.00 

170,00 

MOMENT  Of  INERTIA  II 

,2166+10 

,2603+10 

,2956+10 

,3601+10 

,3898+10 

,6306+ 1 0 

MOMENT  OE  inertia  1? 

,6156+07 

.3903+07 

. 3716+07 

,3566+07 

.3666+07 

. 3358+07 

SPECIFIC  POWER  (Kw/KC) 

,262 

.199 

.178 

.153 

.133 

.120 

specific  weight  (kG/Kw) 

6.1 

5.0 

5,6 

6.5 

7.5 

6.3 

HLankeT  • M4ST  clearance  (IN) 

12.6 

12.) 

12.9 

12.8 

l2.6 

12.6 

* boom  properties  * 

OtabETER  (IN) 

21.30 

30.81 

35,68 

61.68 

66.90 

50.88 

FI  ( t M"  I N«S')  1 

,23795+08 

.10168+09 

.17802+09 

,31666+09 

,50667+09 

.68093+09 

kDOT  spring  (LH"IN/RAn) 

.2666+06 

,7371+06 

.1126+07 

,1731+07 

.2454+07 

+3075+07 

hi'Cklinc  capability  Ratio 

60.62 

21.15 

17.02 

13.53 

11.31 

10.18 

Strength  capability  Ratio 

3.37 

8,71 

12.26 

17.15 

22,20 

26,16 

• CaNNISTER  properties  * 

height  (IN) 

58,59 

69, ?6 

76,73 

81,05 

86.86 

9o,97 

OjamETER  (TN) 

25.13 

36.35 

62.11 

68.96 

55,56 

60,03 

* WEIGHTS  (LR)  * 


AwRAY 

728.2 

885.7 

991.4 

1149,5 

1323.5 

1464.0 

MtOM 

63.0 

132,6 

177.9 

239,6 

304,7 

355,0 

CAnNIsTER 

65.6 

137.2 

184,0 

248,4 

317,5 

373,4 

TENSION  mechanism 

5,0 

16.1 

24,4 

40.4 

'61.5 

80,4 

mast  sleeve 

16.1 

20,(1 

23,3 

27.3 

31,1 

34.1 

ShaE  t 

17,2 

16.1 

17.7 

27,6 

39.3 

46.7 

header 

3,3 

5,2 

6.7 

9,3 

12.5 

1 5 . 1 

DRUM  bearing 

1,7 

2.3 

2.9 

4.0 

5,3 

6.6 

center  support 

27.1 

25,7 

2«.7 

23,8 

23.0 

22.5 

DRUM  DEPLOY  actuators 

1.3 

1.3 

1,3 

1 .3 

1.3 

1.3 

SLIP  RING  ASSEMaLY 

13.1 

13.1 

15.1 

13.1 

13.1 

13.1 

leading  edge  members 

4.1 

4.0 

3.9 

3.8 

3.7 

3.7 

(TRIImS 

?«,3 

23.5 

23,0 

22,5 

22,1 

21,8 

LATCHES 

.3 

.3 

. 3 

.3 

.3 

.3 

Q S 

I? 
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ARRAY  type  GE  rollout 

BLANKET  area  ■ 


POWER/MING  ■ SDiO  K«l 
.86869406  IN«SQ 


array  width  ■ 8, So  M 

blanket  weight  * 486,1  LB 


minimum  EHEOUENcV  HZ 
!«*««  torsional  FREOUfNCY  HZ 
*«♦*•  RENDING  FWEOUENCV  HZ 


♦ ARRAY  PROPERTIES  ♦ 

HLANKET  width  (IN) 

A HR  AY  length  (M) 
aspect  RATTr; 
array  mass  (KG) 

ARRAY  WEIGHT  (LH) 
center  of  (,RaVTTY  (IN) 
tension  per  blanket  (lB) 

MOMENT  OF  inertia  n 
MOMENT  OF  INERTIA  t? 

SPECIFIC  PO»eW  (KW/KG) 
SPECIFIC  WEIGHT  (KG/KW) 

blanket  - Mast  clearance  (Inj 


« BOOM  PROPERTIES  * 

OTAMETER  (tN) 

ET  (LH»IN«SG) 

ROOT  SPRING  (LB-IN/RAD) 
BUCKLING  CAPABILITY  RaTIO 
strength  capability  Ratio 


* CANNTSTER  properties  * 
MFlGHT  (INI 
DIAMETER  (TNi 


♦ WEIGHTS  (1.0)  ♦ 

ARRAY 

BOOM 

CANNISTER 
TENSION  mechanism 
hast  sleeve 
shaft 
header 

DRUM  bearing 
center  SUPPORT 

or-ih  deploy  actuators 

SLIP  RING  ASSEMBLY 
LfsOlNG  EDGE  MEMBERS 

DRUMS 

latches 


FREQUENCY  DEPENDENT  PARAMETERS 


.016 

• 031 

.039 

.048 

.057 

• 069 

,016 

.031 

,039 

.096 

,057 

• 069 

.031 

• 061 

,079 

.101 

.129 

• 191 

199,5 

190.5 

136,6 

139.9 

132.6 

130.6 

76,11 

60,36 

61.05 

63,66 

85,13 

86.29 

9.)9 

9,45 

9,56 

9,80 

10.02 

10.15 

32R.0 

391,7 

433.9 

499,6 

571,4 

629,0 

721 ,5 

661  .7 

953,6 

1099.5 

1257,1 

1383.6 

12)6,9 

1177.2 

1 1 4B.6 

1117,7 

lOftO.6 

1060,9 

7.50 

30.00 

50,00 

65.00 

130.00 

170.00 

,103O41O 

.2161+10 

,2394+10 

.2770+10 

*3130+10 

.3400+10 

,9635+07 

,4575+07 

,0064+07 

,4251+07 

.4133+07 

,4008+07 

.299 

.204 

,185 

• 160 

.140 

.127 

9.1 

9.9 

5.9 

6.2 

7.1 

7.9 

12.7 

12.3 

12.0 

12.9 

12.7 

12.6 

20.12 

29.05 

33.46 

30,97 

94.01 

47,36 

20530+06 

.S6930+OS 

,19885+09 

,26695+09 

,42276+09 

.56800+09 

.2223+06 

.6563+06 

.9824+06 

,1522+07 

.2199+07 

,2682+07 

36.06 

18,01 

14,97 

11.95 

9.96 

8.63 

3.10 

6,o8 

11.43 

16.11 

20.98 

29.23 

56.37 

66.35 

70.92 

77.13 

82,46 

86,50 

23.79 

34.98 

39.48 

45.99 

51.93 

55,9'l 

721,5 

861  ,7 

953,6 

1099,5 

1257,1 

1383,0 

56.6 

116.2 

159,7 

210,0 

265.4 

311.8 

50,7 

122,3 

162.0 

219.7 

280,0 

329,6 

4,7 

15.0 

22. S 

37,3 

S6.6 

73.7 

12,6 

17,7 

20.3 

23.8 

27,1 

29.3 

20.0 

16,9 

22.9. 

35.9 

50.9 

63.7 

3.4 

5,6 

7.5 

10.6 

14,4 

17.6 

1.7 

2.3 

2.9 

9.0 

5.3 

6,9 

3o,7 

29.3 

28.6 

27,4 

26.6 

26.0 

1 .3 

1.3 

1.3 

1.3 

1.3 

1.3 

13.1 

1 3.1 

13.1 

13.1 

13.1 

13.1 

4.4 

9.3 

4.2 

4,1 

9.1 

9.0 

26,0 

25.3 

25,0 

24,9 

29,0 

23.7 

,3 

,3 

.3 

.3 

.3 

.3 

E-235 


TYPE  G€  R'^LLnUT 


POWER/WtNG  m BO.O  KW 


ARRAY  width  b R.OO  H 


HLANkET  area  a ,6flnaRAn6  IN.$Q 


FRtOUENCY  OEPENOE'^T 


,017 

,032 

TORSrONAL  FREUUENCV  HZ  ♦♦♦»• 

,017 

.032 

PENDING  FHEOHENCY  HZ  »**♦* 

,032 

.063 

* ARRAY  properties  * 

PLANKET  WIOT^I  (IN) 

ISO, 8 

ISO. 9 

ARRAY  length  (H) 

73, 9« 

79,81 

aspect  RaTtO 

B,1  0 

8,31 

akhay  Hass  (KG) 

336,3 

383,6 

ARRAY  HEIGHT  (LP> 

717,9 

890.0 

center  of  gravity  (IN) 

1131.1 

1096,3 

TEf-  SION  PER  blanket  (LB) 

7,50 

30.00 

hOhent  of  TnERTIA  11 

,1580+10 

,1855+10 

NOi-ENT  OF  INERTIA  1? 

,5568+  ()7 

,5301+07 

SPECIFIC  Pn*FP  (Kr/KG) 

.365 

,2o9 

SPECIFIC  WEIGHT  (KG/KW) 

9.1 

9,8 

blanket  - Mast  clearance  (IN) 

12.8 

12,9 

* BOOM  properties  * 

OtAHETER  (IN) 

19,18 

27.66 

El  (LH-TN«SO) 

,17902+08 

,75395+08 

ROOT  SPRING  (LO-IN/RAD) 

.2006+06 

,S895+n6 

BUCKLING  capability  Ratio 

33.79 

17.05 

strength  CAPAHILlTy  RATIO 

2.91 

7.65 

♦ CANNISTER  PROPERTIES  ♦ 

height  (IN) 

59.11 

63.53 

diameter  (TN) 

32.63 

33,69 

• weights  (LB)  ♦ 

ARRAY 

717,9 

899,0 

BOOM 

So, 7 

IOS.2 

CANNISTER 

S3. 9 

110.9 

tension  mechanism 

9. 9 

19.1 

hast  sleeve 

n.3 

15,9 

shaft 

23.0 

21,8 

HEADER 

3,5 

6,1 

PRUM  searing 

1,7 

2.3 

cemter  support 

39.5 

33,0 

OHlim  deploy  actuators 

1.3 

1.3 

SLIP  ring  assembly 

13.1 

13,1 

leading  edge  members 

9.7 

0,6 

OHlJMS 

37,7 

27.1 

latches 

.3 

.3 

blanket  height  b «ae,i  lb 
parahetehs 


,0«0 

,050 

.060 

,067 

,090 

,050 

.060 

,067 

,081 

.lo5 

.129 

.197 

199,1 

195,9 

193,7 

192.0 

75.72 

77,90 

78,57 

79.50 

8.91 

8,60 

8.73 

8.63 

933,9 

983.9 

55o,  0 

605.5 

939,3 

1063,5 

1210,1 

1327.8 

1071,1 

1037.5 

1000.2 

979. J 

50.00 

65,00 

130,00 

170.00 

,2026+  1 0 

,2307+10 

,2583+10 

,2816+10 

,5168+07 

.4993+07 

,9679+07 

.9797+07 

.189 

• 1 65 

.195 

.133 

5.3 

6,0 

6.9 

7,5 

12,3 

12.9 

12,8 

12,9 

31.62 

36.75 

41,45 

44,59 

12869+09 

,22846409 

.36013+09 ■ 

.98206+09 

,8806+06 

,1355+07 

■ ,1906+07 

.2372+07 

13,37 

In, 62 

8,84 

7,82 

10.62 

15.09 

19,68 

22.79 

68,19 

73.69 

78,78 

82.52 

37.31 

93.36 

90,91 

52.61 

929.3 

1063.5 

1210.1 

1327.8 

Md  O 

139,2 

107,0 

235.2 

275.9 

195. 0 

195,7 

298,8 

207.9 

21.0 

34,7 

52.5 

66.3 

!?a  p 

16,0 

21.1 

23.8 

25.7 

28.3 

94,9 

69.5 

81.2 

Ch  h> 

8,3 

11.9 

16.4 

20.3 

El 

2.9 

9.0 

5.3 

6,9 

32,9 

31.2 

30.9 

29.6 

fcH 

1,3 

1.3 

1.3 

1.3 

y<  w 

13.1 

13.1 

.13,1 

13.1 

9,6 

9,5 

9.9 

9,3 

26.6 

26.2 

25.9 

25.6 

.3 

.3 

. 3 

*1 
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ARBfty  TYPE  GE  WQUOUT 


ARRAY  width  m 


9,50  H 


POWERywiNG  B 60,0  KW 
BLANKET  AREA  ■ ,8ftfi»9+06  IN-SO  BLANKET  WEIGHT  m <»88,J  L6 


FREQUENCY  DEPENDENT  PARAMETERS 


$**** 

minimum 

FREQUENCY 

HZ 

,0i  7 

***** 

torsional 

FREQUENCY 

HZ 

.DI7 

«•*«« 

rending 

FREQUENCY 

HZ 

***** 

,03i 

(133 

,002 

.053 

,063 

,070 

1)33 

.002 

.053 

*063 

,070 

066 

,oea 

.109 

• 139 

• 152 

• ARRAY  PROPERTrFS  * 
blanket  width  (IN) 

ARRAY  length  (M) 

ASPfCT  RATIO 
ARRAY  HASS  (KG) 

ARRAY  height  (tfl) 

cfMM  uF  gravity  nw) 
r^NSIflN  PER  blanket  (LR) 

«nHE>JT  OF  INEHTIA  II 

moment  of  TNEHTIa  13 
SPECIFIC  PCiw£H  (kW/KG) 
SPECIFIC  WEIGHT  (KG/Kw) 
blanket  . “AST  clearance  (IN) 


* BOOM  properties  * 

OlAMEtEfi  (jN) 

61  (LR-IN-Sn> 

ROOT  spring  (LB-IN/Rao) 

BUCKLING  capahility  Ratio 
strength  Capability  Ratio 


165.0 

161,3 

68.0  2 

70.00 

7,30 

7.37 

3?5.8 

377.8 

716,7 

831, t 

1053.6 

1026.7 

7,50 

30,00 

,1379+10 

,1602+10 

.6353+07 

,6()91  + r)7 

.?06 

.212 

9.1 

0.7 

12,8 

12.6 

18,33 

26.21 

15753+0» 

,65963+08 

,1823+06 

,5336+06 

?9.93 

15.31 

2.72 

7.06 

159,5 

157.5 

70,76 

71,69 

7,05 

7.55 

<M(i,6 

071.9 

912,2 

1 057,0 

999,1 

960,8 

50,00 

85,00 

,1737+10 

.1935+10 

,5969+0? 

,5851+07 

.193 

.170 

5.3 

5,9 

12.9 

12.2 

30.15 

39,65 

11239+09 

.19600+09 

.7955+06 

,1208+07 

12.16 

9,«9 

10.06 

13.97 

159.5 

153,1 

73,07 

73,76 

7,69 

7.76 

535.6 

586.5 

1176,3 

1290.2 

930.1 

907,5 

150.00 

170,00 

.2162+10 

*2365+10 

,5679+07 

,5606+07 

.l«9 

.136 

6.7 

7,3 

12.9 

12.9 

39.17 

92.09 

31196+09 

,91999+09 

.1709+07 

,2120+07 

7,69 

6.97 

18.39 

2). 29 

♦ canntster  properiies  ♦ 

hflGur  (IN) 

OlAHEIER  (IN) 


» WEIGHTS  (LB)  ♦ 

ARRAY 

BOOM 

CANNISTEB 
tension  mechanISH 
MAST  sleeve 
shaft 

Ht AOER 

DRUM  BEARING 
CENTER  SUPPORT 
iiRUH  deploy  actuators 

SLIP  RING  assembly 
\EA01NG  EDGE  HEHBF.RS 
rixiiMS 

LATCHES 


52.19 

61,96 

21.62 

30.93 

716,7 

631,1 

95.8 

96,0 

98,8 

99.8 

9,2 

13.3 

10.3 

19.2 

26.2 

25.0 

3.8 

6.6 

1.7 

2.3 

38.6 

37,1 

1.3 

1.3 

15.1 

13.1 

5.0 

9.9 

?9.5 

28,8 

.3 

.3 

65.51 

70.61 

55.58 

40,89 

912.2 

1037.0 

129.9 

167,1 

132,0 

179,9 

19,8 

32.4 

18.3 

|6.6 

39,9 

55,7 

9.1 

13.5 

2.9 

9.0 

36,9 

35.6 

1.3 

1.3 

13.1 

13.1 

9,9 

9.8 

26.5 

26.2 

. i 

.3 

75,72 

79,17 

96.23 

99.66 

1178,3 

1290.2 

211.6 

296.8 

222.7 

257,0 

99,1 

63.7 

21.2 

22.6 

79,9 

tOl’,9 

18.6 

23.2 

5.3 

6.9 

39,9 

33.9 

1.3 

1.5 

13,1 

13,.! 

9.7 

9,7 

?7.7 

27.9 

.3 

.3 

E-237. 


*«R*y  Type  CE  POtLOUT 


POWER/wlNG  • flO.O  Kw 


ARRAY  width  k 10,00  M 


blanket  area  ■ ,86nA9+06  IN*S0  BLANKET  WEIGHT  s UB9,{  LB 


FRtouENcv  Dependent  parameters 


,016 

,034 

,043 

,055 

,063 

,073 

«•*««  torsional  frequency  HZ 

,018 

,034 

.043 

.055 

,065 

,073 

<♦♦**  BENDING  FREQUENCV  HZ 

,03« 

,068 

,087 

.113 

.139 

.157 

• ahhav  properties  ♦ 

RuANKfT  width  (IN) 

175.2 

171,6 

189,9 

168,0 

166.2 

165,9 

ARRAY  Length  (M) 

64, U4 

65,76 

86.4  i 

67,21 

67,93 

68.90 

aspect  patto 

6.ao 

8,58 

8.84 

6.72 

6.79 

6,09 

ARRAY  HASg  (KG) 

326,2 

373,7 

4o9.5 

464,5 

525.9 

576. S 

ARRAY  WEIGHT  (LB) 

717.5 

822.1 

900.8 

1021.8 

1157,1 

1267,8 

center  of  gravity  (IN) 

9BU.  1 

962.3 

934,2 

896,2 

860,7 

840,6 

tension  per  blanket  (LB) 

7,50 

30,00 

50.00 

65,00 

130.00 

170.00 

moment  of  inertia  11 

. 1216a 10 

,1390+10 

,1509+10 

,1672+10 

,1851+10 

*2020+10 

moment  of  inertia  1? 

, 7192  + 07 

,6916+07 

, 6805+07 

,6692*07 

•6608+07 

,6470+07 

specific  P"<.eH  (Kw/kq) 

.29S 

.214 

.195 

.172 

.152 

.139 

specific  weight  (KO/Kw) 

^,1 

4.7 

S,l 

5.8 

6,6 

7,2 

blanket  - Hast  clearance  (in) 

12.9 

12.7 

12.3 

12.3 

12.2 

12.9 

* boom  properties  * 

Diameter  (tn) 

17.54 

25.08 

28,81 

33.10 

37,00 

tto.12 

fl  (LH«>IN»SQ) 

•13974*08 

,58255*08 

,99oo6+o8 

,17229+09 

.26916*09 

,36207*09 

ROOT  SPRING  (LB-TN/RAD) 

,1666*06 

,4861*06 

,7236+06 

,1096+07 

•|532*o7 

.1915+07 

buckling  Capability  RaHo 

27,42 

14,00 

11.10 

8,61 

7,04 

6,53 

STRENGTH  capability  RATIO 

2.55 

6,65 

9 + 51 

13,24 

17.01 

20.27 

♦ CANNISTfR  PROPERTIES  ♦ 

height  (IN) 

50.43 

59,32 

63.17 

68,21 

72.81 

76,05 

Diameter  (in) 

20,70 

29.57 

34,00 

39.05 

43.66 

47.35 

• weights  (LB)  ♦ 

^ to 

ARPAY 

717,5 

822.1 

900,8 

1021.0 

1157,1 

1267.6 

HUOM 

4l  ,8 

87.2 

113, t 

151,0 

l9o»8 

221.3 

SB 

pa  > 

CANNISTER 

44. B 

91.4 

120,7 

159,3 

199,1 

253,9 

TENSION  mechanism 

4,0 

12.6 

16.7 

30,5 

46,0 

59,9 

HAST  sleeve 

9.4 

15.0 

14.0 

16.9 

18,8 

20,5 

SHAFT 

29,6 

26.4 

41,4 

67.3 

99.3 

124,2 

header 

5.7 

7,1 

10. 0 

15.0 

21.1 

26.2 

hi  ra 

DRUM  hearing 

1.7 

2.3 

2.9' 

4.0 

5,3 

6,4 

CENTER  SUPPORT 

43,0 

41.4 

40,7 

39,9 

39.1 

38.2 

PRUH  DEPlOY  actuators 

1.3 

1.3 

1.3 

1.3 

1.3 

1.5 

^ 00 

SLIP  RING  ASSEH8LV 

13.1 

13.1 

13.1 

13,1 

13.1 

1 3.1 

LEADING  EDGE  MEMBERS 

5.4 

5.2 

5.2 

5.1 

5,1 

5,0 

drums 

31.2 

30.6 

30.3 

30,0 

29,7 

29.5 

LATCHES 

.3 

.3 

.3 

.3 

.1 

.5 
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APPENDIX  F 


APPLICATION  OF  DATA  TO  A TYPICAL  MISSION 


It  will  be  assumed  that  a hypothetical  mission  has  the  following 
design  requirements: 

Power  20  kW/wing 

Area  width  4 m (157  in.) j unbroken 

Position  boom  length  5 m (197  in.) 

Wing  frequency  ^0.04  Hz 

Assume  that  a preliminary  layout  of  the  design  shows  a position 


boom  with  the  following  properties: 


Bending  stiffness  El 

P 

Torsion  stiffness  GJ 

P 

Boom  weight,  W^ 

The  desxgner  has  provided  the 
stiffness  and  boom  weight: 

7.0  X 10^  > ^ > 3.2  X 10^ 

P 

3.2  X 10^  > El  > 1.5  X 10^ 

P 

1.5  X 10^  > il  > 0.6  X 10^ 

P 


5.5  X 10^  2:  GJ  > 2.5  X 10^ 

P 

2.5  X 10^  > GJ  > 1,1  X 10^ 

P 

1,1  X 10^  > > 0,5  X 10^ 

P 

2 — 

The  units  are  lb-in.  for  El 

P 


2.0  X 10^  lb-in. ^ 

1.5  X 10^  Ib-in.^ 

8.7  lb 

following  relationship  between  boom 


w 

0.280 

X 

10  ^ 

El 

p 

P 

w 

o!437 

X 

lo"^ 

eT 

p 

-5 

p 

w 

0.777 

X 

10 

El 

p 

P 

w = 

0.395 

X 

io“^ 

p 

P 

w 

0.567 

X 

10-^ 

p 

.-5  - 

P 

W = 1.01  X 10  ^ GJ 

P P 


and  GJ  and  lb  for  W . 
P P 


It  is  desired  to  find  a combination  of  array  and  position  boom 
combination  to  minimize  the  total  wing  weight. 


1.  Selection  of  Foldout  Array 

As  a first  try,  select  a foldout  array  with  a frequency 
fg  = 0.05  Hz,  (Oa  = 0.314  rad/sec.  The  desired  system  frequency  is 
fg  = 0.04  Hz,  (Og  = 0.251  rad/sec. 
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A conservative  assumption  will  be  made,  namely,  that  it  is  not 
known  if  the  lowest  frequency  for  the  foldout  array  is  a bending  mode 
or  a torsion  mode.  From  Figure  6(c)  the  array  mass  is  determined  as: 

\ " 0.0475  " 

W = 926  lb 
a 

The  array  system  bending  frequency  can  now  be  estimated  using 
Equations  0-713  (IS),  and  (19): 

m 

= 0.996 

m 
P 

m = 0.807  rad/sec 
P 

= 0.314  rad/ sec 

s 

f = 0.13  Hz 

P 

f®  = 0.05  Hz 

s 

It  is  seen  that  the  chosen  position  boom  is  stiff  enough  in  bending  to 
not  affect  the  array  bending  frequency. 

For  torsion  an  estimate  must  be  made  of  the  array  moment  of 
inertia  about  the  boom  centerline.  A thin  plate  will  be  assumed: 

(926)  (157)^  = 1.9  X 10^  lb-in? 

Then,  using  Equations  (20)  and  (21) , 

= 1.487  rad/sec 

0)®  = 0.307  rad/sec 

f^  = 0.236  Hz 

f^  - .0.049  Hz 
s 

The  system  weight  for  the  above  iteration  is  926  +8.7  » 935  lb. 
The  above  choice  is  too  conservative.  Either  the  array  frequency  can  be 
lowered  or  the  boom  stiffness  can  be  reduced. 
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Case  1.  Lower  Array  Frequency 


For  the  second  step,  the  array  frequency  has  been  lowered  to 

f = 0.045  Hz 

a 

keeping  a constant  position  boom  design.  Then 

W = 880  lb 
a 

= 0.045  Hz 

s 

f''^  = 0.044  Hz 

s 

for  a system  weight  of  889  lb.  If  the  array  frequency  is  lowered  to 

f = 0.041  Hz 

a 

keeping  a constant  position  boom  design,  then 

W = 849  lb 
s 

f®  = 0.041  Hz 

s 

f"^  = 0.0405  Hz 

s 

for  a system  weight  of  858  lb. 

T 

Since  f ~ 0.04  Hz,  the  required  system  frequency,  no  more  itera- 
tions are  required,  and  an  array  design  whose  frequency  is  0.041  Hz 
will  satisfy  the  requirements  with  a position  boom  as  designed. 


Case  2 . Lower  Position  Boom  Stiffness 

The  array  frequency  will  be  kept  constant  at  0.05  Hz  but  the 
position  boom  stiffness  will  be  lowered  by  65%.  Thus, 




6 

2 

El  = 

0.6 

X 10 

lb-in. 

P 

2 

GJ 

0.5 

X 10 

lb-in. 

P 

W = 

4.7 

lb 

P 
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This  combination  yields 


= 0.05  Hz 

s 

= 0.044  Hz 

s 

for  a system  weight  of  931  lb. 

Array  Properties 

Comparing  Case  1 and  Case  2,  it  is  clear  that  it  is  more  weight 
effective  to  lower  the  array  frequency  than  to  lower  the  position  boom 
stiffness.  Some  additional  weight  savings  may  be  realized  by  stiffening 
the  position  boom  and  lowering  the  array  frequency  below  the  required 
0.041  Hz  as  calculated  in  Case  1. 

The  array  properties  can  now  be  found  by  entering  the  data  table 
in  Appendix  E for  a foldout  array  of  20  kW/wing  and  4 meters  width. 

It  is  seen  that  data  for  the  array  frequency  of  0.041  Hz  are  not  avail- 
able. Linear  interpolation  between  the  listed  frequencies  of  0.037  Hz 
and  0.046  Hz  yields  the  following  characteristics  for  the  foldout  arrays 


Array  weight 

847. 

.7 

lb 

Bending  frequency 

0, 

.041  Hz 

Torsion  frequency 

0, 

.238  Hz 

Blanket  tension 

35. 

.4 

lb 

Boom  diameter 

25. 

.3 

in . 

Canister  height 

85 

.4 

in. 

Boom  weight 

219. 

.2 

lb 

Canister  weight 

116 

.9 

lb 

Blanket  weight 

416 

.0 

lb 

Container  weight 

38 

.3 

lb 

It  should  be  noted  that  the  above  characteristics  are  derived  in 
an  approximate  fashion  by  linear  interpolation.  Some  of  the  variables, 
such  as  blanket  tension,  do  not  vary  linearly  and  can  better  be 
approximated  by  plotting  blanket  tension  vs  frequency  for  the  range  of 
Interest  and  thus  improving  the  accuracy. 

It  should,  furthermore,  be  noted  that  the  lowest  array  frequency 
has  been  used  for  estimating  both  the  system  bending  and  torsion  fre- 
quencies. If  these  become  known,  such  as  from  interpolation  from  the 
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data  of  Appendix  E above,  further  Iterations  using  these  data  may  result 
in  less  conservative,  more  weight  effective  designs. 


II.  Selection  of  Rollout  Array 

The  procedure  duplicated  the  steps  taken  for  the  foldout  array. 

As  a fir-st  try,  an  array  with  a frequency  of  fg  = 0.05  Hz,  coa=  0.314 
rad/sec  is  selected.  Again,  the  assumption  will  be  made  that  it  is  not 
known  if  the  lowest  frequency  for  the  rollout  array  is  a bending  or 
torsion  mode.  From  Figure  8(c)  the  array  mass  is  determined  as 

M = 104.2  kg 

a 


W = 229-2  lb 

a 

The  array  bending  frequency  can  now  be  estimated  using  Equations  (17) , 
(18)  and  (19): 

M 
a 

M 
P 


0) 

P 


B 

0) 

s 


f 

p 


s 


= 1.612  rad/ sec 

= 0.314  rad/sec 

= 0.26  Hz 

= 0.05  Hz 


The  position  boom  has  very  little  effect  on  the  system  bending 
frequency.  The  array  moment  of  inertia  about  the  boom  is  estimated  as 

I^  = ^ (229.2)  (157)^  = 4.7  X 10^  lb-in. ^ 

Then,  using  Equations  (20)  and  (21), 

0)^  = 2.44  rad/sec 

u®  = 0.311  rad/ sec 

f^  = 0.39  Hz 

f^  = 0.0497  Hz 

s 
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The  system  weight  for  the  above  is 


229.2  + 8.7  = 238  lb 

Again,  the  above  choice  is  too  conservative.  Either  the  array 
frequency  can  be  lowered  or  the  position  boom  stiffness  can  be  reduced. 


Case  1.  Lower  Array  Frequency 

For  the  second  step  the  array  frequency  has  been  lowered  to 

f = 0.041  Hz 

a 

keeping  a constant  position  boom  design. 

Then , 

W = 217.3  lb 

a 

f^  = 0.041  Hz 

s 

f^  = 0.0396  Hz 

s 

for  a system  weight  of  226  lb. 

T 

Since  f » 0.04  Hz,  the  required  system  frequency,  no  more  itera- 
tions will  be  performed  and  an  array  design  whose  frequency  is  0.041  Hz 
will  satisfy  the  requirements  with  a position  boom  as  designed. 

Case  2.  Lower  Position  Boom  Stiffness 

The  array  frequency  will  be  kept  constant  at  the  original  estimate 
of  0.05  Hz  but  the  boom  stiffness  will  be  lowered  to 

El  = 0.6  X 10^  lb-in. ^ 

P 

^ = 0.5  X 10^  lb-in. ^ 

P 


W = 4.7  lb 
P 

This  combination  yields 

f’^  = 0.05  Hz 

s 
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0,0492  Hz 


s 

for  a system  weight  of  234  Ih. 

Here,  again,  it  is  more  advantageous  to  lower  the  array  frequency 
than  to  decrease  boom  stiffness.  Some  additional  weight  savings  may  be 
realized  by  stiffening  the  position  boom  and  lowering  the  array  freq- 
uency below  the  required  0.041  Hz  as  calculated  in  Case  1.  The  array 
properties  can  now  be  found  by  entering  the  data  display  in  Appendix  E 
for  a rollout  array  of  20  kW/wing  and  4 meters  wide.  Data  for  an  array 
frequency  of  0.041  Hz  is  not  available.  Interpolation  between  given 
values  will  be  required.  Linear  interpolation  between  the  frequencies 
of  0.039  Hz  and  0.046  Hz  yields  the  following  characteristics  for  the 
rollout  array: 


Array  weight 

222 

.2 

lb 

Bending  frequency 

0 

.084  Hz 

Torsion  frequency 

0 

.041  Hz 

Blanket  tension 

8 

.3 

lb 

Boom  diameter 

14 

.3 

in 

Canister  height 

43 

.4 

in . 

Boom  wexght 

27 

.9 

lb 

Canister  weight 

30 

.0 

lb 

Blanket  weight 

122 

.0 

lb 

Shaft  weight 

1 

.2 

lb 

It  should  be  noted  that  the  above  characteristics  are  derived  in 
an  approximate  fashion  for  linear  interpolation.  Some  improvement 
can  be  achieved  by  plotting  the  available  data  rather  than  using  linear 
interpolation.  The  lowest  array  frequency  has  been  used  for  both  bend- 
ing and  torsion.  These  estimates  may  be  improved  by  using  the  values 
for  the  lateral  torsion  and  bending  frequencies . 

III.  Comparison  of  Foldout  vs  Rollout 

For  the  same  basic  system  requirement  the  foldout  system  weight 
was  estimated  at  858  lb.  The  rollout  system  weight  is  234  lb. 

Different  solar  cell  technology  accounts  for  the  majority  of  the 
differences . 
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